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 GPCL – Gujarat Power Corporation Limited 
 GPCB – Gujarat Pollution Control Board 
 GRM – Grievance Redress Mechanism 
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 PMU – Project Management Unit 
 RE – Rural Electrification 
 RP – Resettlement Plan 
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 MW – Mega Watt 
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1.0 INTRODUCTION 
 
1.1 Background 
1. In May 2010, ADB announced its Asia Solar Energy Initiative (ASEI) to catalyse 3,000 megawatts of 
Solar power generation projects from 2010 to 2013 with the broad objectives to (i) keep the region abreast 
with technological developments in Solar energy, (ii) identify and develop large capacity Solar projects, and 
(iii) design incentive mechanisms and innovative financing mechanisms for rapid diffusion of Solar 
technology, both grid connected systems as well as distributed stand-alone power generation. Out of the 
3,000 megawatts, at least 500 MW is expected to be developed by India with ADB’s support.   
 
2. India is bestowed with solar irradiation ranging from 4-7 kWh/square meter/day across the country 
and certain regions namely the western and southern have high solar incidence. With rapidly growing 
electricity demand and an increasing reliance on imported sources of fossil fuel, India has initiated steps to 
tap into the large potential for solar energy developments. In 2010, the Government of India (GOI) launched 
the Jawaharlal Nehru National Solar Mission (JNNSM) to (i) create an enabling policy framework for 
deployment of 20,000 MW of solar power by 2022; (ii) ramp up capacity of grid-connected solar power 
generation to 1,000 MW within three years in the first phase i.e. by 2013 and an additional 3,000 MW by 
2017 in the second phase through the mandatory use of the renewable purchase obligation by utilities 
backed with a preferential tariff; (iii) deploy 20 million solar lighting systems for rural areas by 2022; and (iv) 
create favourable conditions to enhance solar manufacturing capability, particularly solar thermal for 
indigenous production and market leadership. Achieving the ambitious target for 2022 of 20,000 MW will be 
dependent on the lessons learnt during the implementation of the first two phases, which, if successful, could 
lead to conditions of grid-competitive solar power. The transition could be appropriately scaled up through 
capacity development of all the stakeholders related to issues of technology, finance, project management 
and policy development. 
 
3.  JNNSM envisages setting up utility scale solar power generation plants through the promotion and 
establishment of Solar Parks with dedicated infrastructure by state governments, among others, the 
Governments of Gujarat (GOG) and Rajasthan (GOR). The development of Solar Parks will streamline the 
project development timeline by letting government agencies undertake land acquisition and necessary 
permits, and provide dedicated common infrastructure for setting up Solar power generation plants, that is 
expected to reduce the project development cost. This approach will facilitate the accelerated installation of 
solar power generation capacity while reducing costs by addressing issues faced by standalone projects. 
Common infrastructure for Solar Parks includes site preparation and levelling, power evacuation, availability 
of water, access roads, security services and other facilities. 
 
4. The India Country Partnership Strategy 2009-2012 indicates that ADB would support private sector 
participation through innovative approaches to construct and operate solar photovoltaic power plants. ADB’s 
South Asia Regional Department (SARD), through ADB TA 7099: Integrated Renewable Energy 
Development Program, supported, among other things, the development of the commercial agreements 
between solar power developers and procuring entities under the JNNSM. ADB’s Regional and Sustainable 
Development Department (RSDD) has been supporting the formation of the Asia Solar Energy Forum, a not-
for-profit organization that would support the achievement of the ASEI. Private Sector Operations 
Department (PSOD) would evaluate the solar generation projects in the Park either for direct project lending 
or to provide guarantee facilities to commercial lenders of these projects. SARD and PSOD are supporting 
capacity development among stakeholders including government utilities, financiers, private sector on solar 
power project development. 
 
5. In Gujarat, ADB has previously funded the Gujarat Power Sector Development Program (SDP)1 in 
2000. The SDP comprised assistance to GOG to (i) establish an appropriate legal and regulatory framework 
for the electricity sector, including establishment of an independent state regulatory commission; (ii) improve 
tariff rationalization and revenue realization; (iii) unbundle the Gujarat Electricity Board (GEB) into companies 
with adequate functional autonomy capable of providing better sector governance; and (iv) carry out fiscal 
reforms2. The SDP strengthened the institutional capacity and governance of the power sector in Gujarat and 
reduced losses to improve operational and financial sector performance. The Gujarat power sector trading, 
transmission and distribution utilities are now considered among the best performing in India.  
                                                     
1 Loans 1803, 1804-IND:Gujarat Power Sector Development Program, for $350 million, approved 13 December 2000. 
2The project included transmission components (i) Part A: transmission lines and substations associated with two private sector power 
projects and system improvements and (ii) Part B: transmission lines and substations associated with Kheda (Anand), Rajkot, and 
Mahesana distribution circles 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation 2 

 
1.2 Project Presentation 
6. GoG and Gujarat Power Corporation Ltd (GPCL) are developing all necessary infrastructure for a 
500 MW solar park at Charanka Village, Patan District, Gujarat, with the intention to encourage private 
developers to build solar generating capacity on a number of individual plots of land. The proposed project to 
be funded by ADB (thereafter referred to as the Gujarat Solar Power Transmission Project or the Project) 
covers the onsite and offsite power transmission system associated with the solar park.  
 
7. The Project aims to support the development of long-term sustainable energy sources in a cost-
effective manner in India. The Project’s outcome is the successful development and operation of a 
transmission link to evacuate power from the Solar Park at Charanka to the Gujarat transmission grid. The 
proposed Project has been envisaged in consultation with GOI and other beneficiary constituents for the 
reliable evacuation of the 500 MW generated at the solar park from a 66/220/400 kV substation at Charanka, 
via two dedicated 200kV and 400kV lines to the exisitng 220 kV substation at Jangral and the 400 kV 
Sankhari substation. The two transmission lines will be double circuit and have been routed differently in 
order to maintain adequate system reliability.  
 
8. In addition, as per Government of Gujarat Solar Power Policy dated 6 January 2009, GETCO has to 
construct the internal transmission system from the switchyards of each private developers’ plots to the 
Charanka substation. The Solar Park has been proposed with a mix of Photovoltaic (PV) with a range of 5 
MW to 25 MW and Concentrated Solar Power (CSP) with a range of 25 MW to 50 MW which total 500 MW. 
The power generated from PVs and CSPs will be evacuated at 66 kV level to the electrical pooling 
substation in the Solar Park through underground cables in order to avoid shadow of transmission towers 
and conductors on Solar panels.  
 
9. The proposed Project consists of the following physical outputs: 

(i) creation of pooling stations (400/220/66 KV) with 66 kV lines to power station,  
(ii) creation of 109.48 km. of 400 kV double circuit transmission line to Sankhari,  
(iii) creation of 121.52 km of 220 kV double circuit transmission line to Jangral (ADB funded 

section is only 107km (AP-16/0 to Jangral Gantry),  
(iv) creation of 66 kV sub-pooling transmission facilities at Charanka to connect with individual 

plots, and 
(v) creation of two feeder bays at substations at Sankhari and Jangral.  

 
10. The project is estimated to cost US$ 134 Million (without IDCs and contingencies) with the ADB 
share at $104 million. The erection/commissioning of all these facilities are to be implemented by Gujarat 
Energy Transmission Corporation Limited (GETCO). GETCO, along with GoG, will be the Executing Agency 
(EA) for the transmission and power evacuation component. GETCO will be responsible for supervising 
project implementation and monitoring of project operational performance. GETCO will establish a Project 
Management Unit (PMU) headed by a Project Director to be responsible for day-to-day implementation of 
the Project. A Steering Committee headed by GOG will promote and facilitate overall coordination between 
GETCO and GPCL, the Implementation Agency for the Charanka Solar Park, for smooth implementation of 
the Project and review the progress and achievement of the Project. A Coordination Meeting chaired by 
GETCO and attended by all Solar Park developers will be held on a monthly basis. 
 
1.3 Scope of Work and Methodology Adopted 
11. The present document reports the findings of the Initial Environmental Examination (IEE) carried out 
to identify potential environmental issues associated with the Project and ensure appropriate mitigation 
measures have been put in place. The broad scope of the IEE is: 
i) To conduct field visits to collect data relevant to the study area and also collect secondary data so as 

to establish the baseline environmental status of the study area; 
ii) To assess the impacts on environmental attributes due to the location, design, construction and 

operation of the proposed Project; 
iii) To prepare an Environment Management Plan (EMP) outlining the measures for mitigating the 

impacts for protecting the environment including institutional arrangements; 
iv) To identify critical environmental parameters required to be monitored subsequent to the 

implementation of the proposed Project; 
v) To carry out consultation with local people to identify public perception regarding the project; and 
vi) To establish an Environment Monitoring Plan for GETCO to submit environmental monitoring reports 
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to ADB at regular intervals. 
 
12. The IEE report comprises baseline data on existing conditions on physical, ecological, economical 
and social aspects, together with the anticipated environmental impacts and proposed mitigation measures. 
Observations were made along the proposed transmission line tower locations, as well as in and around the 
proposed premises for new substations from December 1, 2010 to January 31, 2011. Routes visited were 
based on the current alignments considered feasible by GETCO. The alignment of line may slightly vary after 
the exact demarcation of tower locations. Field surveys were also undertaken to assess physical and 
biological environment. Detailed assessment of the baseline environment has been conducted for the 
distance up to 5 km. on either side of the proposed alignment and data collection from secondary sources 
has been done to support the findings of the field survey. The field studies were supported by data collected 
from secondary sources such as Internet, Forest Atlas and published GOIs data from 2001 population 
census statistics data, as well as from authorities such as GETCO, Gujarat Pollution Control Board (GPCB), 
MoP and other Departments. 
 
13. Public consultations with the project affected communities, stakeholders, and government officers 
focussed on existing environmental conditions around the proposed transmission lines/ substations and the 
potential impacts that could happen due to project implementation.  
 
14. To satisfy ADB safeguard requirements, GETCO prepared an Environmental and Social Impacts 
Assessment (ESIA) study on which the following assessments of impacts and mitigation measures are 
based. A Rapid Environmental Impact Assessment (EIA), as per Gujarat State norms, is being prepared by 
NEERI (National Environment Engineering Research Institute, Government institution) for the Charanka 
Solar Park. This EIA is being conducted in accordance to the SEAC Gujarat Guidelines3, which is classified 
as Category B as per Ministry of Environment and Forests.  
 
15. Since the Gujarat Solar Power Transmission Project does not involve activities that have significant 
adverse impacts, the present IEE has been prepared to determine the extent of impact of power 
transmission aspects as per ADB’s Safeguard Policy 2009 guidelines. Accordingly, the environmental 
classification for the Gujarat Solar Power Transmission Project is “Category B”. The IEE report conforms to 
the Ministry of Environment and Forests and SEAC Gujarat guidelines and regulations and is consistent with 
ADB Operations Manual F1/BP and F1/OP (2003), Environment Policy, and Environmental Assessment 
Guidelines (2003)4 and the new ADB Safeguard Policy 2009. 
 
 
1.4 Applicable Environmental Policies and other Legislations 
16. The Government of India (GOI’s) National Environmental Policy 2006 and ADB’s Safeguard Policy 
2009 as well as associated procedures and guidelines thereto apply to all components/subprojects funded 
by ADB. The sub-projects included under this program should comply with the requirements of the following 
Acts, Rules, Notifications and Standards of GoI and policies as well as ADB safeguard requirements.  
 
• The Water (Prevention and Control of Pollution) Act, 1974 as amended;  
• The Air (Prevention and Control of Pollution) Act, 1981 as amended;  
• The Environment (Protection) Act, 1986;  
• The Environment Impact Assessment Notification, 1994 as amended;  
• The Hazardous Wastes (Management and Handling) Rules, 1989 as amended;  
• The Ozone Depleting Substances (Regulation and Control) Rules, 2000;  
• The Batteries (Management and Handling) Rules, 2001 as amended;   
• The Indian Forest Act, 1927 as amended;  
• The Wild Life (Protection) Act, 1972 as amended;  
• The Biological Diversity Act, 2002;  
• The Forest (Conservation) Act, 1980 as amended.  
• The National Environmental Policy, 2006 of GoI  
• The Safeguard Policy, 2009 of ADB  
 
The Ministry of Environment and Forests, Government of India, vide its Notification No. S.O. 1533 dated 14-

                                                     
3Guidelines to Project Proponents for Preparation of EIA Report, State Level Expert Appraisal Committee (SEAC),Gujarat Pollution 
Control Board 
4 ADB 2003: Operations Manual, Environment Policy, Environmental Guidelines for Selected Industrial and Power Projects, and 

Environmental Assessment Guidelines, Manila. 
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09-2006, reengineered the EIA process in India and also decentralized some powers and made provision to 
constitute the State Level Environment Impact Assessment Authority (SEIAA) and the State Level Expert 
Appraisal Committee (SEAC) for performing functions under the said Notification. For the Gujarat State, the 
SEIAA and SEAC were constituted vide the MoEF, GOI, Notification No. S.O.948 (E) dated 12-06-2007 and 
the Gujarat State, Forests and Environment Dept. Resolution No. ENV/10.2006/176/P dated 25/07/2007. In 
addition, the Gujarat State Pollution Control Board's guidelines for project proponents apply to all state 
projects. Annex 1 provides a full list of applicable laws and regulationsfor the proposed project activities.
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2.0 DESCRIPTION OF THE PROJECT 
 
2.1 The Project 
 
2.1.1 Overview 
The Project will consist of two transmission lines, three substations and the cabling within the solar park. The 
following sections present each of these components.  
 
2.1.2 66/220/400 kV Pooling Substation at Charanka Solar Park 
17. The electrical pooling substation land is provided by Solar Park owner – Gujarat Power Corporation 
Limited (GPCL) is located at the right side adjoining to the Charanka Fangli Road about 3 km from Charanka 
village. The total land area identified for the new substation is 450 m x 650 m, which is barren and has no 
vegetation. As per the Solar Park Master Plan, the main access to the site is available from the Charanka-
Fangli village road, which will be widened into a four lane highway. The inside land area is mostly barren with 
few shrubs which have no economic value. The land use pattern in the area includes uncultivable barren 
land, and some cultivable single season crops such as castor and cotton. The Solar Park Phase I Master 
Plan details are shown in Figure 5. 
 
2.1.3 220 kV Bays at Jangral Substation 
18. The land for the substation bays is located within the premises of the GETCO 220 kV substation that 
houses a 220/66 kV receiving substation. The land area inside the substation is mainly plain and has no 
trees. Surrounding area around the GETCO land are number of barren land plots and the new 400 kV 
Vadavi-Kansari transmission line passes adjoining the plot. All the residences within the GETCO land are 
located about 0.5 km away from the proposed switchyard site. The existing Vadavi-Kansari 220 kV 
transmission line also runs within the vicinity of the project site (close to the boundary of the proposed land). 
Thus inter-connection to the proposed new 220 kV grid substation to the Vadavi-Kandari 220 kV 
transmission line is only a few metres and would not involve removal of green cover vegetation and avoid 
any adverse physical impacts to the adjoining properties. 
 
2.1.4 400 kV Bays at Sankhari Substation 
19. The proposed land for the substation is located near Sankhari Village in Patan District about 2 km 
away from Valod Moti village accessible through the Valod Moti-Nayta Mota village road. Terrain of the 
proposed land is generally flat and barren with light shrubs and trees. The total area of the land required is 
about 5 acres allotted for the proposed project belongs to the government and is treated as Gochur land. 
The village is about 2 km from the site and consists of about 200 households. The main income generation 
activity around the site is subsistence farming. In addition, people in the area are engaged in earning daily 
wages and single season castor seeds and cotton cultivation. Currently, the electricity is available in the area 
through the local discom and the drinking water is supplied through the pipe born water facility is highly 
irregular. 
 
2.1.5 Charanka to Jangral 220 kV Transmission Line (ADB funded section is only 107km (AP-

16/0 to Jangral Gantry)) 
20. Proposed 220KV D/C Charanka-Jangaral line route passes through 4 different tehsils i.e Santalpur 
with 13 villages, Radhanpur with 27 villages, Harij with 47 villages and Patan with 6 villages. Double Circuit 
220 kV Transmission line will be laid between Charanka and existing 220 kV GETCO sub-station at Jangral, 
with GETCO’s standard lattice type tower design. High Ampere capacity AL59 type (equal weight to ACSR 
Zebra type) conductor will be used for low transmission power loss and also high power transfer capability. 
“Bee line” length of transmission line is 96.8 km. The proposed line is planned in such a way that no 
community is physically affected by these. Villages are situated at a distance a minimum distance of 500 – 
600 m hence these lines will not affect them socially or economically. 
 
21. The total length of the proposed transmission line from Charanka to Jangral 220 kV grid substation is 
121.52 km in length (ADB funded section is only 107km (AP-16/0 to Jangral Gantry)). The proposed 
transmission line runs through the undulating terrain and passes nearby to a number of villages in the 
Santalpur, Harij, Radhanpur, Sami and Patan Tehsils. The section between AP1-5 and AP 16-18, the 
proposed RoW of the transmission line runs over the barren land, whereas in the rest of the alignment, there 
is mixed cultivated and uncultivated lands. The section from AP 22-35 runs close to the Banas and 
Saraswati rivers along the dry beds. There are no large trees along the proposed transmission line. The 220 
kV proposed line and the other proposed 400KV Charanka – Sankhari line run nearly parallel to each other 
for about 86 km between angle points AP 1 to AP 37. Babul and Neem are the main tree species found in 
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the project area. The proposed transmission line will traverse above the existing Santalpur-Harij road close 
at AP 16-17 and the Palampur-Gandhidham railway line at AP 20-21. Banas River and its branches are the 
main natural water resources which will be crossed by the proposed transmission line at several points. 
Names of the villages and the inventorisation along the line is attached in Table 2. 
 
2.1.6 Charanka to Sankhari 400 kV Transmission Line 
22. Similarly the proposed 400KV double circuit (D/C) Charanka-Sankhari Line route passes through 3 
different tehsils viz. Santalpur with 13 villages, Radhanpur with 27 villages, Harij with 27 villages in district 
Patan. 400 kV double circuit transmission line will be laid between Charanka and 400 kV Sankhari sub-
station, using GETCO’s standard lattice type tower design. Twin ACSR MOOSE conductors will be used for 
the transmission line. “Bee line” length of transmission line is 86.18 km.   
 
23. The transmission line crosses the Khari river AP 41-42, Sukhana river between AP 39-40 and Banas 
river between AP 22-23. The section from the AP 31-33 about 4.5 km of the proposed transmission line runs 
through the scrubs and barren lands. From AP 27-28, the transmission line crosses the power and telephone 
lines and the AP 27-28 and AP 12-13 Santalpur-Varahi main road and at AP 27-28 on the Gokhnath-
Mehamadpura road. The section from AP 17-18 will cross the Palanour – Gandhi Dham railway line. The 
remote villages located in Santalpur, Rahanpur, Harij Tehsils have low population. The proposed 220 kV 
Charanka – Jangral line normally runs parallel for about 86 km between angle points AP 1 to 33. Babul and 
Neem are the main tree species cultivated in the proposed project area. Name of the villages and the 
inventorisation along the line is attached in Table 3. 
 
2.1.7 66 kV Interconnection between Power Developers and Charanka Substation 
24. Power generation from the Solar photovoltaic plants will be transferred to the Charanka electric 
pooling substation using single core 66 kV power cables. Total five routes are identified for PV power 
transfer. One circuit of 630 sq. mm. size cables is considered for maximum of 8 Solar Photovoltaic (SPV) 
plots based on power transfer capacity. Each circuit will contain 3 cables laid in Trefoil formation for 3 
phases and 1 spare cable. Each Concentrated Solar Power (CSP) developer will be connected to pooling 
station with separate circuit and interconnection of two CSP will provide redundancy. Cable will be laid 
surrounded by sand and pre-cast reinforced cement concrete (RCC) slabs for protection. Pre-warning tape 
will be laid above buried power cable to avoid accidental contact. The cable Master Plan, trench layout and 
cable details are provided in Figures 6, 7 and 8 respectively. 
 
 
2.2 Transmission Lines Route and Towers Details 
 
25. Overview of the transmission lines is provided in Table 1 below. Full details of the location of the 
towers resulting from the surveys undertaken by GETCO are presented in Annex 2 and a summary in Table 
1 below. 
 

Table 1: Transmission Lines Details 
SNo. Detail Description 
 220 kV Transmission Line 400 kV Transmission Line 
1 Line Length 121.52 km 109.48 km 
  (ADB funded section is only 

107km  (AP-16/0 to Jangral 
Gantry)) 

 

2 Total Tower locations 376 nos. 295 nos. 
3 Total nos. of Railway Crossing 01 nos 01 nos. 
4 Total nos. of NH/SH crossings 01/06 nos. 01/05 nos. 
5 Total nos. of EHV line crossings 03 nos 03 nos. 
6 Total nos. of villages line passing by 93 nos. of Patan District 67 nos. of Patan District. 
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2.3 Justification of the Project 
26. Due to the fast emerging energy demand in the country, there is a distinct necessity for 
strengthening and expanding the transmission networks. Gujarat is going to be the hub of most energy 
generating facilities – Ultra Mega power Projects (UMPPs), solar and wind power projects. It is proposed to 
increase the power generation capacity of about 12,750 MW currently handled by GETCO to 18,500 MW by 
March 2012. To handle this power transmission, GETCO is proposing to increase its substations to 1,325 
and transmission line to 51,450 circuit kilometres by March 2012 with an overall transformer capacity of 
60,000 MVA through an investment of Rs. 2,500 crores. 
 
27. The power generated from PV and CSP solar projects from each plot in the Solar Park will be 
evacuated at 66 kV level. Looking to the overall generation of 500 MW from the Solar Park Phase-1, it is 
proposed to transmit the power to the grid at higher voltage levels i.e. 400 kV and 220 kV in order to 
increase transmission efficiency and minimise the number of lines required. This park promotes the use of 
renewable sources for generating power that will reduce the impact of climate change and global warming. 
Establishment of an efficient transmission system for evacuation of power generated will be helpful in 
catering demand of large number of consumers. The four distribution companies of the state will be the main 
beneficiaries of the project.  
 
28. Once the Solar Park is operational in Dec 2012 the power will be evacuated using 220 kV line 
between towers AP1 and 16/0, to be built using GETCO funds. Once more developers start their production, 
the remaining 107 km 220 kV line will be built from AP 17 to Jangral Gantry using ADB funds. The 
construction of the 440 kV double circuit line is proposed to start at the same time but be completed by Dec 
2013 to export the required 100% firm capacity of 500 MW. This power will be wheeled through the 2 nos. 
315 MVA 400/220 kV and 8 nos. 100 MVA 220/66 kV transformers to meet the growing electricity demand 
for power evacuation. This will lead to reliable supply of electricity to large-scale industrial consumers in the 
state and supply the increasing load in the Northern Grid. 
 
2.4 Location 
29. The Project is located in the Patan District of Gujarat, which was formed on October 2, 1997 from the 
parts of Mahesana and Banashantha Districts which included Patan, Siddhapur, Chanasma, Harij and Sami 
Tehsils of Mahesana district and Radhanpur and Santalpur Tehsils of Banaskantha District. The head 
quarter of the District is Patan. Details are given in Table 4 below. 
 
30. In this District, there are seven Tehsils (sub-districts): Patan, Siddhpur, Chanasma, Harij, Sami, 
Radhanpur and Sakul. Patan District is situated between 20° 41' to 23° 55' north latitudes and east longitude 
of 71° 31' to 72° 20'. Its east-west width is 146.7 km and north–south spread is 84.6 km. It is bounded to the 
north and north – west by Banaskantha district, to the west and south – west by the Little Rann of Kutch, to 
the south by the Surendranagar district and to the east by the Mahesana District. The total area of Patan 
District is 5,740 sq.km.  
 

Table 2: Patan District Profile 
 Details 

Number of tehsils (1) Patan (2) Siddhpur (3) Chanasma (4) Harij (5) Sami  (6) Radhanpur (7) 
Santalpur 

Total area 
Urban area 
Rural area 

566,755 hectares 
11,284 hectares 
555,471 hectares 

Cultivable land 
Non cultivable land 

459,488 heactares 
107,267 heactares 

Irrigated land  
Non irrigated land 

124,800 heactares 
334,688 heackares 

Border with Pakistan The border area of district is 55 km and the pillar numbers are 976 to 986. 
Irrigation scheme There is small irrigation canal under Dantivada yojana. 
Live stock 358,667 
Forest produce Gum 
Agriculture, vegetable and 
co-operative society 17 

Milk producers society 484 
 
31. There are 517 villages, 5 towns and more than 0.2 million households in Patan district. Population 
rate, population density, sex ratio, literacy rate are present in Tables 5, 6 and 7.   
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Table 3: Village, Town and Household detail 

SNo. Subject Particulars Nos. Percentage 
Total 517 - 
Inhabited 517 - 

1 Number of Villages 

Uninhabited 0 - 
Total 5 - 
Statutory Towns 5 - 

2 Number of Towns 

Census Towns 0 - 
Normal 222,630 - 
Institutional 287 - 

3 Number of Households 

Houseless 316 - 
 

Table 4: Other Statistics 
SNo. Statistics Detail 

1 Rate of increase in population  14.08 % 
2 Population density  206/52 sq km 
3 Number of women per thousand men  932 
4 Percentage of Urban population  20.15 % 
5 Total workers and its percentage  572,843 (45.08) 
6 Major workers and it’s percentage  349,826 (65.65) 
7 General workers and it’s percentage  183,017 (34.35) 
8 Non workers and it’s percentage  649,098 (54.92) 
9 Details of literacy rate  60.4 % 

 
32. In Patan district, total population is more than 1.1 million in which more than 0.6 million is male and 
rest are female and children. Literacy and sex ratio wise population segregation is there in Table 8. 
 

Table 5: District’s Population information 
Gender Urban Rural Total 

Men 124,834 487,266 612,100 
Women 113,594 457,015 570,609 

Total 238,428 944,288 1,182,709 
 

Table 6: Segregation population wise 
SNo. Subject Particulars Nos. Percentage 

Total 932 - 
Rural 938 - 

1 Sex Ratio (Number of females per 1000 
males) 

Urban 910 - 
Persons 599,082 60.4 
Males 375,588 73.6 

2 Literacy Rate 

Females 223,494 46.3 
 
33. Figure 1 provides the power transmission map of Gujarat and Figure 2 provides the satellite map of 
the Solar Park area. Figure 3 and 4 provide the topographical maps (1:50,000 scale) which show the 
proposed transmission line routes and the proposed new 66/220/400 kV Pooling substation at Charanka and 
220 kV bay at existing 220/66 kV Jangral and 400 kV bay at proposed Sankhari substation.  
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Figure 1: Power Map of Gujarat 
 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation 10 

 
 

Figure2: Satellite Map of the Solar Park 
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Figure 3: 220 kV Charanka Jangral Transmission line 
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Figure 4: 400 kV Charnka Sankhari Transmission Line 
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Figure 5: Charanka Solar Park Phase I Master Plan 
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Figure 6: Cable Laying Master Plan at Solar Park and 66/220/400 kV Pooling Substation at Charanka 
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Figure 7: Cable Trenches at Charanka Solar Park 

 
Figure 8: Interconnection diagram of Pooling Substation with Developers 
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2.5 Project Components 
34. Turnkey construction of the following components fall within the scope of the IEE: The details of the 
Project component are presented below: 

 
T1: New 66/220/400 kV Charanka Solar Park Pooling Substation 
Construction of a new pooling substation at Charanka Solar Park comprising: 
• 400 kV switchyard with: 

o 2 bays 
o 2 transformer bays 
o 2 x 315 MVA transformer 400/220 kV 

• 220 kV switchyard with 
o 8 transformer bays 
o 2 feeder bays 
o 8 x 100 MVA transformer 220/66 kV 

• 66 kV switchyard with 
o 8 transformer bays 
o 32 feeder bays 

• 125 MVAR Bus Reactor 
• Control Room and all associated communications, protection and control with SCADA. 

 
35. The two 400 kV feeder bays will accommodate the Charanka Pooling substation to 400 kV double 
circuit Charanka-Sankhari transmission line (Item T5). The two 220 kV feeder bays will accommodate the 
new Charanka to Jangral 220 kV double circuit transmission line (Item T4). 

 
T2: Laying of 66KV XLPE Cable for Interconnection between Solar Park Developers and the 
66/22/400 kV Pooling Charanka Substation 
Procurement and cable laying the Solar Park as per Figure 5 and 6. The component will comprise of: 
• 66 KV, 630 mm2 underground (u/g) cable: 

o 434 Km, 1C x 630 sq.mm XLPE, insulated cable 
• Laying of cable in trenches with cover (diagram attached) 

o Digging, making trenches and laying cable as per drawing 
• Interconnection points and connectors. 

 
36. Charanka substation will connect to multiple circuits, in a one line-in cable connected and one extra 
cable pair running to the pooling substation. 
 

T3: Bays extension at existing Jangral 220/66 kV substation 
Augmentation of existing substation at Jangral comprising: 
• Extension of 220 kV single busbar switchyard: 

o Additional 2 feeder bays. 
o SCADA control systems 

 
37. The two new 220 kV feeder bays will accommodate 220 kV double circuit of the new Charanka to 
Jangral double circuit transmission line (Item T4). 

 
T4: Charanka to Jangral 220 kV Transmission Line (ADB funded section is only 107km (AP-
16/0 to Jangral Gantry)) 
Construction of a new 220 kV double circuit transmission line Charanka to Jangral comprising: 
• 121.52 Km double circuit (ADB funded section is only 107 km (AP-16/0 to Jangral Gantry)) using 

AL-59 conductor with Optical Ground Wire (OPGW) earth conductors, connecting to: 
o 2 x 220 kV feeder bays at Jangral Substation (Item T3) 
o New 66/220/400 kV Pooling substation  

 
T5:Charanka to Sankhari 400 kV Transmission Line 
Construction of a new 400 kV transmission line Charanka to Sankhari substation comprising: 
• 109.48 km double circuit Twin Moose conductor with OPGW, connecting to: 

o 2 x 400 kV feeder bays at Sankhari Substation (Item T6) 
o 2 x 400 kV feeder bays at 66/220/400 kV Pooling Charanka substation 
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T6: Additional two Bays at proposed 400 kV Sankhari Substation 
Construction of two 400 kV bays at the proposed Sankhari substation comprising: 
• 400 kV single busbar switchyard with: 

o 8 feeder bays (Only two to be funded by ADB) 
o 2 transformer bays 
o 1 bus-section bay 
o 2 x 31.5 MVA transformer 

• 220 kV switchyard with 
o 2 transformer bays 
o 6 feeder bays 
o 1 bus-section bay 

• Control Room and all associated communications, protection and control with SCADA. 
 
38. The two 400 kV feeder bays will accommodate the new Charanka to Sankhari 400 kV double circuit 
transmission line (Item T5). 
 
2.6 Implementation Plan 
39. The proposed Project involves construction of approximately 216 km of transmission lines. The 
construction of substation involves government land in Charanka and Sankhari whereas the Jangral is an 
existing substation of GETCO. The project will involve survey work, land clearance, design and engineering 
of plant equipment, floating tenders for procurement, civil work and system testing and commissioning 
related to 220 and 400 kV lines and 66/220/400 kV substation. Total project work costing USD 134 million 
(without IDCs and contingencies) with the ADB share of USD 104 million).  
 
40. The most optimal project route alignment is shown in the Figures 3 and 4. The overall project 
implementation schedule for the project is attached as Table 9. 
 
41. Detailed discussion on Charanka village and the Solar Park Environmental map is provided in Annex 
4. A due diligence report relating to the Solar Park has been prepared as currently the Environment Impact 
Assessment (EIA) for the Solar Park is under preparation by NEERI, Hyderabad for GPCL in accordance to 
GPCB norms.  
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Table 7: Overall Project Implementation Schedule 

Project Formulation
 Finalization of Scheme

Preparation of Feasibility Report
Implementation
 66/220 kV pooling station, 220kV feeder bays at
 Jangral s/s, 220kV D/C transmission line
   Tendering and Award

   Preparatory works and Mobilization

   Civil works, supply and erection of Equipments

   Testing and Commissioning
 220/400 kV pooling station, 400kV feeder bays
 at Sankhari s/s, 400 kV D/C transmission line 
   Tendering and Award

   Preparatory works and Mobilization

   Civil works, supply and erection of Equipments

   Testing and Commissioning

 66kV transmission cables within the solar park

   Tendering and Award

   Preparatory works and Mobilization

   Civil works, supply and erection of Equipments

   Testing and Commissioning

  ･Reviews

  ･Project Completion Report

Q2Q4 Q1
2013

Q1 Q2 Q3 Q4 Q1
2014Description 2011 2012

Q2 Q3 Q4Q2Q1 Q3
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3.0 DESCRIPTION OF THE ENVIRONMENT 
3.1 Physical Resources 
3.1.1 Topography, Geology and Soil 
 
42. Terrain is almost flat in the Project area, with highest and lowest altitudes being 103m and 5m above 
MSL respectively. Charanka is at 15m above MSL and the lines reach Jangral and Moti Valod at an altitude 
of 103m and 71m respectively. 

 
Figure 9: Topography 
 
Geology:  
43. The study area is a part of North Gujarat alluvial plain and geologically it falls within the vast marshy, 
saline tract of Holocene sedimentation. The area is formed of tidal mudflats and series of off-shore sandbars. 
Geologically the area is covered with saline tract of brownish grey silt, clay, sand, and murram (coarse sand) 
at depth. In the Patan district nearly 90% of soil is sandy. The alluvial soils are found in the tehsils of 
Santalpur and Radhanpur. At the project sites, rocky outcrops have been witnessed in the south and 
southwest direction where as alluvial soil is present towards the North. The site falls in Seismic Zone V which 
indicates a very high damage risk zone. Therefore, individual developers need to take adequate measures 
while installing the Solar Panels to ensure least damage during earthquakes. 
 
Soil Regimes: 
44. Ninety percent of land type in the district is highly sandy (which is saline and bhasmic) which can 
yield crops only under optimum rainfall conditions. Medium black soil in patches is found in low-lying areas of 
Harij and Chanasma which is suitable for cultivation of castor and cotton. In parts of Sami, Patan and Harij 
tehsils, the soil is poor and saline, and sub-soil water is brackish. The main crops in district are Bajri, jowar, 
groundnut, cotton. Alluvial soils are found in the tehsils of Santalpur and Radhanpur, which constitute the 
main wheat growing areas. In rainy season, potatoes are grown mainly in riverbeds. 
 
45. Geologically, the area is covered by recent deposits comprising of alternated bands of sand and 
clay. Generally, the aquifers are confined in nature. The alluvium mainly consists of sand, gravel, clay, 
pebbles, kankars. 
 
Earthquake Zone: 
46. The transmission towers and the substation sites falls in Seismic Zone V which indicates a very high 
damage risk zone. Therefore, GETCO is required to take adequate measures while erecting EHV lines to 
ensure least damage during earthquake. The proposed route alignment passes through Zone 5 (Least active 
to moderate). Similarly, the proposed Solar Park at Charanka village falls in Seismic Zone – 5 and therefore 
the private developers need to take adequate measures while designing and installation of Solar panels to 
avoid damage during earthquake. Attached figure 11 depicts the earthquake hazard risk zonation of the 
entire Gujarat state (which indicates that the Solar Park area falls in the magnitude greater than 4 to 5). 
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Figure 11: Earthquake Zone 
 
 
 
Wind Zone: 
47. The proposed route alignment falls under wind zone 4 (basic wind speed 47 to 50 km). The towers 
will have to be designed for Wind Zone 4. 
 

 
Figure 11: Wind Zones 
 
 
3.1.2 Climate 
48. The climate of Patan is characterized by a hot summer, cold winter and general dryness. The cold 
season is from December to February and the hot season from March to the middle of June. This is followed 
by the southwest monsoon season, which continues up to about the end of September – October and 
November constitutes the post monsoon period. Maximum dry weather is in Radhanpur, Santalpur and Sami 
tehsils. Windstorms and mild cyclones occur mainly in summer season. 
 
Rainfall: 
49. The average rainfall in the state is about 519 mm, and the annual rainfall in the Patan district was 
624 mm in the year 1998. About 95 per cent of the annual rainfall in the district is received during the months 
of June to October. There is uneven distribution of rainfall over the district. Rainfall is average and the 
temperatures between March to May rise constantly. It is extremely hot in May with the south-west monsoon 
in June. 
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.  
Figure 12: Rainfall 
 
Main Temperature: 
50. After February, there is rapid increase in the temperature. May is the hottest month and January is 
the coldest month. Mean daily maximum and minimum temperature are 41.7 degrees centigrade and 8 
degrees centigrade respectively. After October, temperature of day and nights decrease at a rapid rate. The 
maximum temperature and the minimum temperature remains around 45 degrees and 4 degrees 
respectively 
 
3.1.3 Water Resources (Ground Water and Surface) 
51. The district is traversed by Saraswati, Khari, Pushpanvati, Roopen and Banas Rives which are 
normally seasonal. The surface water is stored in about 1303 small and big lakes in the district. The Sardar 
Sarovar Project has five branch canals that supply water to Patan district as listed in Table 10. Narmada 
Main Canal is proposed to be operational in Sami, Harij and Chanasma tehsils. 
 

Table 10: Sardar Sarovar Branch Canal network 
Branch canal Length (Km) District Starting point End point 
Bolera 25  Mehsana,Patan  Khorsam  Mujpur  
Rajpura 42  Patan,Banaskantha  Malsud  Nani Chandur  
Amrapura 55  Patan Vansa  Wahedpura  
Kutch 360  Banaskantha, Patan, Kutch  Salimgarh  Modukuwa  
Radhanpur 24  Patan, Banaskantha  Changa  Memdavad 

 
52. Most part of the district is suitable for development of ground water through tubewells, which can be 
drilled up to the depth ranging from 150m to 400m. Santalpur area is not suitable for construction of tube 
wells. Excessive withdrawal of groundwater in the district has caused adverse effects on the natural balance 
of ground water leading to water level depletion and quality deterioration. According to government statistics, 
the tehsils of Sidhpur, Patan, Chanasma have been over developed, whereas the tehsils of Harij, Sami, 
Radhanpur and Santalpur fall in the saline category. 
 
53. During the monsoons of 2006, Patan district has received 975 mm of rainfall, which is about 184% of 
the above-mentioned average rainfall of 529 mm. State Government, has taken up recharge activity at a 
large scale, as a result of which there is tremendous improvement in water levels and water quality. Patan 
district water levels show fluoride concentrations in excess of relevant limits in most places. Seasonal 
distribution is not found significant and the groundwater is showing further fluoride enrichment in arid to 
semi-arid regions of Patan, and as a result, a large numbers of villagers are suffering from skeletal/dental 
fluorosis. Occurrence of alkaline soil around the fluoride contaminated water sources is the outstanding 
feature of the fluoride-affected areas. Since there are no industries in the vicinity of these villages, the 
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fluoride in the water is probably from the Earth’s crust5. Ground water level ranges between 5 to 10 m. 
During soil investigation, groundwater was encountered at a depth of 1.50m. This is a perched water table 
formed due to water logging in the monsoon season. This water table is likely to fall below 10 m in summer. 
Total dissolved salts of ground water ranges between 10,000 to 12,000 ppm which mostly depends upon 
intensity of rainfall. Apparent resistivity values of the area show a variation below 5 Ohm/m, which indicates 
high levels of ground water salinity at shallow depth. Due to the high degree of ground water salinity in the 
area, ground water structures have not been constructed by the farmers. 
 
 
3.1.4 Air Quality and Noise 
54. Concentrated road traffic or presence of air polluting industries in the area can result in a significant 
decline in air quality. Since most of the transmission line tower locations and the substation are located in 
rural and semi-urban areas, the Ambient Air Quality measurements along the project road would stay within 
the limits of Revised National Ambient Air Quality Standards - sulphur dioxide, oxide of nitrogen and 
respirable particulate matter in residential and industrial areas limit of 80 unit gram per cubic metre per day 
and the suspended particulate matter in industrial areas limit of 140 ug cum pd. 
 
 
3.1.5 Ecological Resources 
Forest 
55. The forest areas in the district are limited and scattered (details in Table 11) within Tehsils of the 
district. According to the Forest Department, there were 467.7 sq km of forest in the district in the year of 
1999-2000. Out of which 459.1 sq km was reserved forest, 57.7 sq km was protected forest, and 2.3 sq km 
was unclassified forest. The total area under forest is around to 8.2 percent of the total geographical area of 
the State. 

 
Table 11: Status of Forest Cover 

SNo Item Area (000 hectares) 
1 Dense forest 4,306.57 
2 Open forest 6,707.77 
3 Sub-total 11,014.34 
4 Scrub Forest 37,280.66 
 Total Area 48,295.00 

Forest Area (Legal Status) 
5 Reserve Forest 47,491 
6 Protected Forest 575 
7 Unclassified forest 229 

Forest Type 
8 Tropical Moist Deciduous - 
9 Tropical Dry Deciduous - 
10 Northern Tropical Thorn - 
11 Littoral and Swamp Forest - 

 
56. The transmission lines have been designed to keep away from forest area wherever possible. 
However exact details of government lands and open scrub covered under forest can be ascertained only 
after collection of revenue records from state authorities. As per preliminary route survey, the proposed line 
route is not passing through any protected, reserved and sanctuary forest area.  

 
Type 4B Littoral and Swamp Forest 
57. Mangrove forests are found in the coastal creeks in the state in the districts of Kutch. The main 
species found in these forests is Avicenia sp. Out of 207 subtypes of forests, 31 subtypes (14.7%) have 
been identified in the state. However, none of them are in the project area. 
 
Flora 
58. The plant life of the marsh consists of grasses such as Apluda and Cenchrus species along with dry 
thorny shrubs and different crops. The transmission lines mostly cross thorny shrubs and arid cultivation.  
 
Major Agricultural Crops: 
59. Due to the desert-like conditions, these lands are barren and unfertile in nature, dry weather and 
salinity of the ground water affect area crops. Monsoon season crops that grow between July to October are 

                                                     
5International Journal of Engineering Studies, ISSN 0975- 6469 Volume 2, Number 2 (2010), pp. 171–177, Fluoride Contamination 
in Groundwater of Patan District, Gujarat, India, Patel Payal and S.A. Bhatt 
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ground nuts, cotton, sugarcane, bajra whereas the kharif season crops are different types of beans. Orchard 
farming of fruit trees line mango, chikoo, and papaya also found in this region. Details are presented in Table 
12 below: 

 
Table 12 Season wise crop group 

Crop Group Kharif Crops Rabi Crops 
Cereals Bajra, Rice, Jowar, Maize Wheat 
Pulses Tur, Moong, Udid, Math Gram 

Oilseeds Groundnut, Sesamum, Castor Rapeseed and Mustard 
Commercial Crop Cotton Potato 

 
60. The largest grasslands occur in Kutch, particularly in Banni, Naliya and Khadir. Some of the 
dominant grass species in these grasslands are Apluda mutica, Hetero pogoncontortus, Sehima nervosum, 
Themeda quadivalvis, Cenchrus ciliaris, Panicum antidotale, Clorisgyna, Dicanthium annulatum, Ergrostris 
spp., Aristida adscensionis, Ischemum molle and Fimbristylis spp. The thorn forests are widely distributed 
towards the west and north-west parts of the State, covering about 5,000 sq km in Mehsana, Ahmedabad, 
western Banaskantha, western Sabarkantha, Surendranagar, Bhavnagar, Amreli, Jamnagar, Rajkot and 
Kutch districts. 
 
61. None of the above-mentioned environmentally sensitive areas are located in the vicinity of the 
proposed Project area. Thus proposed project activities will not affect the fauna and flora of environmentally 
sensitive areas. 
 
3.1.6 Wild Ass Sanctuary6 
62. A Wild Ass Sanctuary is located in the Little Rann of Kutch, south of the Solar Park (Coordinates: 
220 55 N to 240 35 N - 700 30 E to 710 45 E). The nearest Project component is Tower AP14 of the 400kV 
line, over 10km away from the Sanctuary. The Wild Ass Sanctuary of Little Rann of Kutch (LRK) was 
established on 12th January 1973. It covers an area of 4954 km². The desert links with four districts, 11 
Tehsils and 107 villages along the Little Rann of Kutch. The elevation of the sanctuary is about 2 to 3 m 
above sea level. 
The Sanctuary is named after the last population of sub species of wild ass (Equus hemionus khur). The vast 
cover of saline mudflats in the Sanctuary has no vegetation, except on the fringes and bets. Vegetation is 
largely xerophytic with the ground cover predominated by ephemerals. Their active growth is triggered by the 
advent of monsoon rains. During winter it becomes a home for birds like Hoopoe, Desert lark, Courser, 
Wheatear, Sandgrouse and other migratory birds.  
 
63. The Sanctuary is habitat to about 93 species of invertebrates, including 25 species of zooplanktons, 
1 species of annelid, 4 crustaceans, 24 insects, 12 molluscs and 27 spiders. Totally 4 species of amphibians 
(frogs and toads) and 29 species of reptiles (2 species of turtles, 14 species of lizards, 12 snakes and 1 
crocodile) occur. 
 
64. Dhrangadhra, the nearest town (as shown in Figure 13) is situated around 18 km from the 
sanctuary..  
 
 

                                                     
6Source of information of data on Wild Ass Sanctuary: World Heritage Convention (whc.unesco.org) 
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Figure13 

LITTLE RANN OF KUTCH – WILD ASS SANCTUARY 
DHRANGADHRA – 363310 (GUJARAT) INDIA. 

 
Source: ETI report and www.littlerann.com 
 

Charanka 
Substation 
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Figure 14: Line Route and avoidance of Reserve Forest 

 
 
3.1.7 Reserve Forest 
65. The eastern side of the Solar Park Site is bordered by the Fangli Reserve Forest. Route selection 
included economical and environmental parameters, keeping in view of the construction and maintenance 
aspects. The green patch shown in the above Figure 14 represents a reserve forest zone. The map shows 
the alignment of the lines carefully avoiding the Reserve Forest. At any point, the transmission line is at least 
1.7 km away from the Reserve Forest. 
 
 
3.2 Economic Development 
3.2.1 Land Use and Agriculture 
66. 511,421 hectares of land in Patan district have been released and distributed to a total 53,330 
beneficiaries. Among those beneficiaries, 4,549 scheduled castes (SC) were allocated 6,398.5 hectare of 
land. Tribes were allotted 5,514.3 hectare of land.  
 
67. Wheat, Spices, cotton, Bajara and other pulses and oil seeds are major crops in the district (Table 
13 and 14 give details). The average yield per hectare of the principal crops in the district during year 2005-6 
was 871 kg for Bajara in summer season and 2,372 kg for wheat. The average area irrigated by different 
sources in the district is 137,718 hectare. The main source of irrigation is tube wells which are usually set up 
by groups of farmers. 
 

Table 13 Cropping Pattern of District 
SNo Item Area (‘000 ha) Percent to Gross Cropper 

Area (GCA) 
1 No. of operational holdings 155,531 - 
2 Gross cropped area 415,150 - 
3 Gross irrigated area 121,141 29.18 
4 Bajra 56,975 13.72 
5 Jowar 12,595 3.03 
6 Other coarse cereals 81,693 19.67 
7 Rice - - 
8 Wheat 10,807 2.6 
9 Total cereals 16,2070 39.03 
10 Gram 32 0.02 
11 Tur 2,997 0.72 
12 Other pulses 20,607 4.96 
13 Total pulses 23,636 5.69 
14 Total foodgrains 188,396 45.38 
15 Groundnut - - 
16 Castor seed 24,616 5.92 
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SNo Item Area (‘000 ha) Percent to Gross Cropper 
Area (GCA) 

17 Sesamum 19,125 4.6 
18 Other oilseeds 5,033 1.21 
19 Total oilseeds 48,774 11.75 
20 Cotton 76,324 18.38 
22 Sugarcane - - 
23 Tobacco - - 
24 Other medicinal plants - - 
25 Fruits 852 0.2 
26 Vegetables 2,008 0.48 
27 Fodder crops 82,115 19.77 
28 Spices and Condiments 58,039 13.98 
 Others   

                   Source: Season and Crop reports, Dept. of agriculture 
 
68. Major food crops, oil seeds and fruits produced in the district include wheat, bajri, pulses, cereals, 
cotton, castor, rape, mustard, citrus fruits, ber, guava, pomegranate, papaya. Vegetable crops such as 
potato, brinjal, cabbage, cowpea, tomato, cauliflower and cluster bean are cultivated in the district. 1,338,800 
metric tonnes (MT) of cotton was produced in the district during 2005-06. Citrus fruits have the largest share 
(47%) in production among all the fruits produced in the district. 
 

Table 14: Crop Calendar 
SNo Crop Month of sowing Month of harvesting 
1 Rice (Kharif) July Oct-Nov 
2 Rice (Summer)   
3 Jowar (Kharif) August December 
4 Groundnut (kharif) June – July November 
5 Sugarcane May-June Feb-March 
6 Cotton July Feb-April 
7 Wheat October March 
8 Bajra June – July Oct 
9 Tur June – July Nov – Dec 
10 Gram June – July Nov – Dec 
11 Castor August December 
12 Til June – July Oct 

 Other Important crop for concerned 
district   

 Source: Directorate of Agriculture 
 
3.2.2 Industries 
69. Immediately after the monsoon gets over the water in the Little Rann of Kutch starts receding into 
the sea and by October-November it starts getting dried up. Thereafter, the villagers “Agariya” families, in the 
majority of cases start moving to the saltpans to prepare their area for making salt. From October to April 
about 6-7 months they remain in the Rann making salt. Mainly “vadagara” crystal land salt is produced here. 
The state of Gujarat is the major contributor of salt; about 70-80% of the salt produced in the country is 
produced in Gujarat. While 50% of salt is produced in the sea coast from Gulf of Kutch to Khambhat, 20% of 
salt is coming from the LRK. 
 
70. There are 4,641 small scale industries in Patan district. Vegetable and Vanaspati, paper and pulp 
industry and food and processing industries are some of the major industries operating in the small scale 
sector in the district. Vegetables and Vanaspati sector has attracted investments to the tune of INR 1,269 
lakhs (USD 3 million) – highest among all the sectors (2006-07). Patan tehsil hosts maximum number of 
industrial units (1,617) among all the tehsils in the district. Textile sector also contributes largely to the district 
economy. Patan Patola is one of the finest hand woven textile materials produced. Besides this, Mashru, a 
mixed fabric, woven with a combination of cotton and silk is also traditionally produced in Patan. 
 
Employment 
71. Employment details under different sector of minerals and mining show that total 4,970 male and 
female are getting employment from mining, stone quarrying, salt, and logging (Table 15). Although, 
economy of Patan district is mainly agrarian, food processing, agriculture and textiles are the major 
vocational and industrial activity in Patan. The food processing industry is well developed because of the 
proximity to agricultural districts such as Mehsana, Banaskantha. Textile sector is also contributing to the 
district economy. Patan Patola is one of the finest hand woven textile material produced. There are 4,641 
small-scale industries in Patan district. Table 16 include detail of workers (Main and Marginal) in Patan 
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district. 
Table 15: Sector wise Employment in District (Rural) 

SNo Sector Male Female Total 
 

1 Dairying and Livestock rearing 15 2 17 
2 Poultry and Egg Production 1 - 1 

Employment in Mining and Forestry based activities (Groupwise Employment (Rural and Urban)) 
1 Mining 1676 1,012 2,688 
2 Stone quarrying 54 7 61 
3 Salt workers 570 260 830 
4 Collection of minor forest produce 830 470 1,300 
5 Logging 230 60 290 
6 Others  3,570 1,400 4,970 

Services and Other activities 
1 Agriculture Hunting and Forest 2,370 95 2,465 
2 Fishing 2 0 2 
3 Mining and Quarrying 50 5 55 
4 Electricity has and water supply 110 5 115 
5 Construction 210 7 217 
6 Wholesale and Retail Trade Repair of Motor Vehicles 65 3 68 
7 Hotels and Restaurants 37 5 42 
8 Transport Storage and Communication 210 15 225 
9 Financing Intermediation 270 10 280 
10 Real Estate Renting and Business Activities 5 1 6 
11 Public Administration and Defence Compulsory Social 1,230 70 1,300 
12 Education 760 180 940 
13 Health and Social work 240 110 350 
14 Other Community Social and Personal Service 180 60 240 
 Total 5,739 566 6,305 

Source: Census 
Table 16: Workers and Non Workers 

SNo. Subject Particulars Nos. Percentage 
Persons 533,078 45.1 
Males 325,825 53.2 

1 Total Workers 
(Main and Marginal) 

Females 207,253 36.3 
Persons 395,470 33.4 
Males 298,380 48.7 

2 Main Worker 

Females 97,090 17 
Persons 137,608 11.6 
Males 27,445 4.5 

3 Marginal Worker 

Females 110,163 19.3 
 
3.2.3 Tourism 
72. The southern coastal belt is the most popular among the tourists who visit mainly from October 
through April when the monsoon moves North East and the sea becomes calm with blue skies. 
 
3.2.4 Infrastructure Facilities 
73. According to the 2001 census, 478 villages and all towns were connected with tar roads and 39 
villages were connected with unpaved roads. Infrastructure detail of the district Patan is as follow: 

 
Table 17: Infrastructure Detail 

 
Road 
Length 
(Km) 

Road Density 
(length per 
sq.km) 

National 
Highway (km)

State 
Highway (km)

Major Road 
Projects 
Location 

District Main 
Roads (km) 

Other District 
Roads (km) 

Village roads 
(km) 

B.T 1378 0.234 50 105 109 597 183 598 
WBM 209 0.035 - - - 23 3 183 
Earthen 675 0.114 - - - 24 20 631 
Total 2262 0.384 50 150 109 644 206 1412 

 
74. Electricity is the chief necessity for the economic development of the district. The main source for 
power supply in the district is Gujarat Electricity Board. 

 
 

Table 18: Electrification of Patan 
District No. of electrified villages % of total villages Number of pump sets / tubewells energized 
Patan 227 100% 5832 

Source: GEB and Census 
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75. Electricity and telecommunication facilities are available for almost all project-affected area within 
Patan district. However, pipe-borne water facility, sewerage facilities and proper pit latrine facilities are not 
available for most of the rural areas of the district. Sanitation facilities in the project area are usually non-
existent though limited disposal options are available for semi-urban areas. 
 
3.3 Social and Cultural Development 
3.3.1 Population and Community 
76. The total no of rural families in Patan district is 237,000 out of which 44,662 are below the poverty 
line (BPL) comprising 18.84 percent of total families out of the rural population of the district, 0.65 percent ST 
and 2.57percent SC families are below poverty line. The highest BPL families are in Patan tehsil and the 
lowest BPL families reside in Harij Tehsil. 
 

Table 19: Block wise BPL statistics 

Block Name Total rural families 
(number) 

Total BPL families 
(Number) 

% to Total 
in district) 

Total APL families 
(number) 

% to Total in 
district) 

Patan 65,457 10716 16.37% 54741 83.62% 
Santalpur 32,330 5370 16.61% 26960 83.39% 
Radhanpur 30,552 2701 8.84% 27851 91.15% 
Siddhpur 16,196 2499 15.43% 13697 84.57% 
Harij 40,951 10576 25.83% 30375 74.17% 
Sami 24,291 6726 27.69% 17565 72.31% 
Chanasma 27,223 6074 22.31% 21149 77.68% 
TOTAL 237,000 44662 18.84% 192338 81.15% 
Source: BPL Survey 2002-03 
 
77. Due to unfertile land and desert like condition, majority of the villagers earn their livelihood as 
marginal labourers in salt manufacturing units. Few families are also dependent on subsistence agriculture 
and animal husbandry.  

Table 20 Sources of livelihood 
Sources of livelihood Status 
Occupation Nil 
Business 5 % 
Agriculture 20 % 
Dairy 20 % 
Labour 15 % 

 
78. GETCO’s transmission line will also generate lot of employment at various project locations during 
construction phase and that will help community to earn their livelihood temporarily.  
 
3.3.2 Education 
79. There are 806 primary school and 178 secondary and higher secondary schools. The district has 
some technical and law colleges and a provision of distance learning programs and correspondence courses 
offered by various study centers under Open University Scheme of Indian universities.  
 

Table 21: Detail of School and Colleges 
SNo. Item Nos. Per 000 Population 
1 Primary schools 806 0.68 
2 Primary students enrolled 17,8744 0.66 
3 Primary school teachers 6,051 5.11 
4 Secondary schools 178 0.15 
5 Higher Secondary Schools 38 0.032 
6 Junior college 1 - 
7 Degree College 18 0.01 
8 Institutions for postgraduate studies 14 0.01 
9 Industrial Training Institute 7 0.005 
10 Vocational training Institute 3 0.002 
11 Government 7 0.003 
13 Others (medical, engineering colleges, polytechnics) 8 - 

 
80. Patan is the headquarter of the Hemchandracharya North Gujarat University. Law Colleges in Patan 
such as Sheth M. N. Law College offer law education including civil, criminal, business and forensic law. The 
Government Engineering College and K.D Polytechnic College at Patan district offers courses in computer 
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science, electronics, communication and mechanical engineering with intake capacity of 180 people per 
annum. 
 
3.3.3 Health Environment 
81. Patan has 32 primary health centres, 115 primary health subcentres and 4 child care centres. 
Sonam Hospital and Urology Centre in Sidhpur, City Hospital and Gastroenterology Research Centre and 
Sewa International Hospital are some of the famous healthcare centres in the district. There are 36 hospitals 
spread across the district specialising in paediatrics, cardiology, obstetrics, gynaecology and nephrology. 
 
 
3.3.4 Historical, Cultural and Archaeology Sites/Places 
82. Patan has various tourist attractions. The Queen's Step well or Rani-Ki-Vav is one of the most 
magnificent step wells of Gujarat built during 11-12th century. A stepped corridor compartmented at regular 
intervals with pillared multi-storeyed pavilions is a unique feature. Sculptures of deities and other images 
adorn the walls flanking the staircase. Nearly four hundred niches on the walls display images. The 
Sahastralinga Talav or tank of a thousand Shiva shrines is an exotic piece of art. The district has more than 
one hundred Jain temples, among which the one dedicated to Panchasara Parasvanath is the largest and 
has intricate stone carvings and white marble floors that characterise Jain architecture. Patan is famous for 
Patola sarees. A single Patola sari generally takes 4 – 6 months to complete and involves a laborious 
process of dyeing the threads according to a pre-planned design and then weaving it. Today only two Savli 
families in Patan tehsil practise this dextrous craft. 
 

Table 22:Archeological Sites in Patan 
No. Name of tehsil City /village 

name 
Details of tourist places having religious, 
historical or archaeological importance 

1. Patan Patan Ran ki vav 
2. Patan Patan Sahastraleeng Talav 
3. Siddhpur Siddhpur Rudra Mahalay 
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4.0 SCREENING OF POTENTIAL ENVIRONMENTAL IMPACT AND MITIGATION 
MEASURES 

 
4.1 Route Selection 
4.1.1 GETCO’S Approach for Route Selection 
83. At the planning stage itself, one of the factors that govern the establishment of the transmission line 
is the infringement on populated/forest/cultivated area and scarce land. Wherever such infringements are 
substantial, alternative options are to be considered. During route alignment all possible efforts are made to 
avoid the populated/forest/cultivated area infringement completely or to keep it to the barest minimum. 
Whenever it becomes unavoidable due to the geographical locations/terrain, mitigation costs involved 
towards avoidance needs to be worked out. While identifying the transmission system for a generation 
project or an expansion of transmission system, preliminary route selection is done by GETCO based on the 
interpretation and walk over surveys based on the 1:50,000 Maps/Topographical maps of the area. The 
selected route should be easily accessible both in dry and rainy seasons for maintenance purposes. 

 
4.1.2 Methodology for Selection of Route: Environmental and social view 
84. Route selection among alternatives considers environmental parameters, availability of logistics 
support during construction, operation and maintenance of transmission lines and specific geographical 
condition to construct the lines along most feasible routes that were identified based on the relevant 
topographic maps and walkover surveys. The angle points taken are minimum and only as per requirement. 
Various selections of angle points are done in order to accommodate the shifting of angle point within 100 m, 
if required, at a later stage. 
 
85. For selection of the optimum route, the following points are taken into consideration: 

i) The route of the proposed transmission lines avoids or minimizes passage through human 
habitations. 

ii) No monument of cultural or historical importance is affected by the route of the transmission line. 
iii) The proposed route of transmission line does not create any threat to the survival of any 

community with special reference to tribal community. 
iv) The proposed route of transmission line does not affect any public utility services like 

playgrounds, schools, other similar establishments. 
v) Minimum cutting of trees and safety of people and property. 
vi) Shortest possible length and favourable ground profile. 
vii) Avoidance of mining protected and reserved forest, archaeological and other sensitive areas and 

unstable ground feature. 
viii) Minimizing no. of crossing of major rivers / railway lines, national and state highways, overhead 

EHV power line, no. of Angle points and communication lines. 
ix) Avoidance of rocky stretches and areas reserved for planned and future development. 
x) Marshy low lying areas, river beds and earth sleep zones have been avoided. 
xi) Restricted areas such as civil and military air field have been avoided. 
xii) Sufficient provision for shifting of angle points within 100 m radius during construction is also 

considered. 
xiii) Routing is kept away from large habitations, densely populated areas, animal / bird sanctuaries 

and hydrocarbon pipelines to the extent possible. 
 
4.1.3 Alternatives for Transmission Line Alignment 
86. In order to achieve this, GETCO has undertaken route selection for transmission line in close 
consultation with representatives from Divisional Collectorate, Land Acquisition, Departments of Forest, 
Department of Wildlife Conservation and the local community. Although under the National law, GETCO has 
the right of way, yet it considers alternative alignments during site selection, with minor alterations often 
added to avoid environmentally sensitive areas and settlements at the implementation stage. 

• As a principle, alignments are generally sited 2-3 km away from major towns, whenever possible, to 
account for future urban expansion, 

• Similarly, forests are avoided to the maximum extent possible. When it is not possible, a route is 
selected in consultation with the Divisional Secretaries that causes minimum damage to existing 
plantation/forest resources, 

• Alignments are selected to avoid wetlands and unstable areas for both financial and environmental 
reasons, 

• In addition, care is also taken to avoid Protected Parks/Forests, Bird Sanctuaries and any other 
forest area rich in wild life. 
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87. Keeping the above in mind, various alignments of the lines were considered and three alternatives of 
each were considered. As such these three alternatives were studied by the GETCO officials before being 
proposed to ADB for funding to arrive at most optimum route which can be taken up for detailed survey and 
assessment of environmental and social impacts for their proper management. Figure 15 below gives the 
route adopted and the basis for an illustrative evaluation analysis of the proposed project funded 
transmission lines. 
 
Topographic sheet 
88. The following 11 nos. of Survey of India (SOI) topographic maps were referred during the study, to 
any the route with 8km both side data to be covered as statutory requirement for PTCC approval. 
 

 
Figure 15: Topograhy reference of project area 

 
Table 23:  Preliminary Survey of 220 kV D/C Charanka (Solar Park-1) to 220 kV Jangral Line (ADB 

funded section is only 107 km (AP-16/0 to Jangral Gantry)) 
Sl. 
Nº Description Alignment-I (Proposed 

Route in the Map 
Alignment-II (Alternative 1 

in Map) 
Alignment-III (Alternative 2 

in Map) 
1 Route Particulars    
i) Length 121.52 Km. 124.50 Km. 96.80 Km. 
ii) Terrain Flat and undulating Flat and undulating Flat and undulating 
a) Hilly/ Plain In (km)%    
b) Agriculture Yes Yes Yes 
c) Wet/ Marshy No No No 
d) Estuarine No No No 
e) Other type of land  Yes Yes Yes 
2 Environmental Details    

i) 
Name of District / District 
details (through which 
transmission line Pass) 

Patan Patan Patan 

ii) Population of district 1,182,709 1,182,709 1,182,709 

a) Nº of People / Percentage of 
people below poverty line 10716 families 10716 families 10716 families 

iii) Town/Village in Alignment 
(Nearby) 

The line is routed in such a 
way to avoid towns, fixed 

nature of settlements. 

The line is routed in such a 
way to avoid towns, fixed 

nature of settlements 

Due to straight line it is not 
possible to avoid towns, 
villages, establishment 

under the route. The line has 
to be routed close to or 

above certain town as per 
SOI toposheet route 
alignment drawing. 

iv) House with in RoW None Large number 

No. of village establishment 
under the route and No. of 

farm house fall within row as 
shown in route alignment 

drawing on SOI toposheet. 
v) Forest in km. / Ha None None 2.25 km 

a) 

Type of forest: 
Reserve / Protected / 
Mangrove / Wild life area / 
any other environment 
sensitive area 

None None Reserve Forest 

b) % of Forest NIL NIL No of trees minimal 
c) Type of Fauna and Flora    
d) Endangered species if any Not recorded Not Recorded Not Recorded 
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Sl. 
Nº Description Alignment-I (Proposed 

Route in the Map 
Alignment-II (Alternative 1 

in Map) 
Alignment-III (Alternative 2 

in Map) 

e) Historical / Cultural 
monument Nil Nil Many historical / cultural 

monuments under the route 

f) Any other relevant 
information 

1.7 km away from Reserve 
Forest - Crosses Reserve Forest 

3 Consumption cost     

i) Crop 
Govt. waste land and major 

part has seasonal 
agricultural land. 

Govt. waste land and major 
part has seasonal 
agricultural land. 

Govt. waste land, forest land 
and major part has seasonal 

agricultural land. 

ii) Forest  Nil Nil Part of reserve forest under 
the route. 

4 Nº of Crossing    
i) Railway 1 1 1 
ii) Transmission Line 5 3 - 
iii) River Crossing etc. 2 river, 1 canal 4 1 
v) Road Crossing 2 1 1 
5 Construction Problem    
6 O and M Problem Minimum Moderate Moderate 

7 Overall Remarks 
Option-1 Route is selected 
because of shortest length, 
minimum crossing and lots 

of waste land. 

_ _ 

 
Table 24:  Preliminary Survey of 400 kV D/C Charanka (Solar Park-1) to 400 kV Sankhari (Moti Valod) 

Line 
Sl. 
Nº Description Alignment-I (Proposed 

Route in the Map 
Alignment-II (Alternative 1 

in Map) 
Alignment-III (Alternative 2 

in Map) 
1 Route Particulars    
i) Length 109.48 Km. 112.52 Km. 86.18 Km. 
ii) Terrain Flat and undulating Flat and undulating Flat and undulating 
A Hilly/ Plain In (km)%    
b) Agriculture Yes Yes Yes 
c) Wet/ Marshy No No No 
d) Estuarine No No No 

e) Other type of land 
(plantation) Yes Yes Yes 

2 Environmental Details    

i) 
Name of District / District 
details (through which 
transmission line Pass) 

Patan Patan Patan 

ii) Population of district 1,182,709 1,182,709 1,182,709 

a) Nº of People / Percentage of 
people below poverty line 10716 families 10716 families 10716 families 

iii) Town/Village in Alignment 
(Nearby) 

The line is routed in such 
a way to avoid towns, 
fixed nature of 
settlements. 

The line is routed in such 
a way to avoid towns, 
fixed nature of 
settlements. 

Due to straight line it is not 
possible to avoid town, 
village establishment under 
the route. The line has to be 
routed close or above to 
certain town as per SOI 
toposheet route alignment 
drawing. 

iv) House with in RoW None Large number 

No. of village establishment 
under the route and No. of 

farm house fall within row as 
shown in route alignment 

drawing on SOI toposheet. 
v) Forest in km. / Ha None None 2.25 km 

a) 

Type of forest: 
Reserve / Protected / 
Mangrove / Wild life area / 
any other environment 
sensitive area 

None None Reserve Foret 

b) % of Forest NIL NIL No of trees minimal 
c) Type of Fauna and Flora    
d) Endangered species if any Not recorded Not Recorded Not Recorded 

e) Historical / Cultural 
monument Nil Nil Many historical / cultural 

monuments under the route 

f) Any other relevant 
information 

1.7 km away from Reserve 
Forest Nil Crosses Reserve Forest 

3 Consumption cost     

i) Crop Govt. waste land and major 
part has seasonal 

Govt. waste land and major 
part has seasonal 

Govt. waste land, forest land 
and major part has seasonal 
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Sl. 
Nº Description Alignment-I (Proposed 

Route in the Map 
Alignment-II (Alternative 1 

in Map) 
Alignment-III (Alternative 2 

in Map) 
agricultural land. agricultural land. agricultural land. 

ii) Forest  Nil Nil Part of reserve forest under 
the route. 

4 Nº of Crossing    
i) Railway 1 1 1 
ii) Transmission Line 2 2 - 
iii) River Crossing  3 rivers, 1 canal 3 rivers, 1 canal 1 
iv) Road crossing 1 1 1 
5 Construction Problem    
6 O and M Problem Minimum Moderate Moderate 

7 Overall Remarks 
Option-1 Route is selected 
because of shortest length, 
minimum crossing and lots 

of waste land. 

_ _ 

 
 
4.1.4 Reasons for Selection of Final Route: 
89. Considering the reasons listed above, the proposed Route (Alignment – I) was deemed the best 
suitable. It involves lesser populated areas, uncultivated areas and minimum RoW problems, hence selected 
for detailed survey as final route. 
 
Distance from Reserve Forest/Protected Areas/National Park/Sanctuary 
90. At one single point of the proposed line, the transmission line is at least 1.7 km away from the 
Reserve Forest boundary. The final alternative I for both the 220 kV and 400 kV transmission lines will not 
adversely impact the ecology in the project area.  
 
 
4.2 Environment Impacts and Mitigation Measures 
4.2.1 Environment Problems due to Project Location and Design 
91. Potential adverse environment impacts associated with transmission lines have been avoided or 
minimised through careful route selection. The alignment is sited away from major settlements, whenever 
possible, to account for future urban expansion. Forests areas and vegetation areas are avoided wherever 
possible; however the route alignment passes through shrub lands, cultivated and abandoned fields. 
Alignment in this project has avoided geologically unstable areas, which can also pose foundation related 
problems. No land acquisition is required for placing transmission towers on private land. However, any 
damage to the crops during the construction phase of the project will be duly compensated. Associated 
impacts on agricultural land will be restricted to the construction phase and will be temporary in nature. After 
construction, agricultural land within the transmission corridors can be used again for farming purpose of 
crops less than 3m in height. 
 
4.2.2 Environmental Impacts Associated with Pre-Construction Stage 
4.2.2.1 Acquisition of Cultivable and Non cultivable lands 
92. There may be loss of agricultural productivity due to obstructions and reduced land availability. Thus 
the following measures will have to be taken prior to the project activities: 

• Avoid farming season wherever possible for the project activities, 
• Ensure existing irrigation facilities are maintained in working condition, 
• Protect /preserve topsoil and reinstate after construction is completed, 
• Repair /reinstate damaged bunds after construction is completed, and 
• Compensation for temporary loss in agricultural production. 

 
4.2.2.2 Impacts on Temporary Use of Land 
93. The mobilisation of construction equipment and construction materials will require space for storage 
and parking of construction vehicles and equipment, construction material storage yards, disposal sites, and 
labour camps for human resource to avoid environmental impact and public inconvenience. These locations 
must comply with the local laws and regulations and need approval from authorities to utilise these facilities 
(access roads, telecommunication, and pipe borne water supply). It is important that selection of temporary 
lands is at least 500 m away from highly populated areas, water bodies, natural flow paths, agricultural 
lands, important ecological habitats and residential areas. Removal of trees and green cover vegetation 
should be minimised during preparation of access road and other facilities. 
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4.2.3 Environmental Problems Associated with Construction and Operation Stage 
94. The project activities during construction phase will involve clearing of trees along the route 
alignment wherever required, excavation for installation of towers, erection of towers, civil works related to 
transmission line and line stringing. For substations, it will involve excavation for building and equipment 
foundations, civil works and erection of equipment. During the operation phase, most of the construction 
phase impacts will get stabilised and the impacts will be restricted only to the operation and maintenance of 
the project. 
 
95. The impacts on the environment from various activities of the project can be categorised as follows: 

• Impact on Physical Resources 
o Impact on Topography 
o Impact on Climate 

• Impact on Environmental Resources 
o Impact on Air Quality 
o Impact on Noise Levels 
o Impact on surface Water Quality 
o Impact on ground Water Quality 
o Impact on Soils and Geology 

• Impact on Ecological Resources 
o Terrestrial Ecology 
o Wild Life 
o Aquatic Ecology 

• Impact on Human Environment 
o Health and Safety 
o Agriculture 
o Socio-economics 
o Resettlement and Rehabilitation 
o Cultural sites 
o Traffic and Transport 
o Interference with other utilises and traffic 

• Waste Disposal 
o Solid waste disposal 
o Liquid waste disposal. 

 
96. The impacts of the project activities on various environmental attributes are discussed in subsequent 
sections. 
 
4.2.3.1 Impact on Physical Resources 
Impact on Topography 
97. During the construction of the transmission line and substation, the topography will change due to 
excavation and erection of tower, fill and cut for levelling the tower erection place. The most prominent 
impact on the surface topography will be due to the removing of the trees at the tower erection site if 
required, along the Right-of-Way (RoW). This will lead to change in the surface features only. The impact will 
be irreversible as the present features along the RoW will be changed due to presence of the transmission 
line. 
 
98. No topographical changes are envisaged during the operation phase of the transmission line and the 
substation. The existing access routes will be utilised during the operation and maintenance of the 
transmission lines. 
 
Impact on Climate 
99. The project area consists of both cultivated and uncultivated lands which grow predominantly single 
season crops during the monsoons. Also, there will be no large scale removal of trees and cultivation 
therefore there will be no impact on the climate conditions from the proposed project both during the 
construction and operation phases. 
 
4.2.3.2 Impact on Environmental Resources 
Impact on Air Quality 
100. During the construction phase, the activity would involve excavation for the tower erection, 
movement of vehicles carrying the construction materials along the haul road (through un-built roads, which 
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are not maintained). At the majority of locations, movement of vehicle is not possible; from approach road to 
construction site, the material will be head loaded. All these activities would give rise to emission of dust 
particles thereby affecting air quality marginally at the site. The impact will be transitory in nature and 
therefore is assessed as of low significance. Covering of stockpiles, minimising double handling and drop 
loads as well as sprinkling of water during excavation will reduce the dust emission to a great extent. 
 
101. The construction of transmission line and the substation will not have any negative impact on the air 
quality of the region during the operation phase. 
 
Impact on Noise Levels 
102. During the construction phase, the major sources of noise pollution are movement of vehicles 
carrying the construction material and equipment to the site. Most of the access roads along the alignment 
are motor able and project traffic would be negligible. The major work of the construction is expected to be 
carried out during the day time. Apart from vehicles bringing in materials to the nearest road, construction 
works for the transmission line will require minimal powered equipment. As such, noise emissions will be 
minor. As the predominant land use along most part of the alignment is agricultural, there will be few 
residential areas exposed to noise generated during the construction phase and the noise produced during 
the construction period will have negligible impact on residents. 
 
103. Following measures will help to keep noise and vibration in acceptable level during construction 
phase: 
 

• Contractor shall equip their heavy construction equipment and plants with exhaust silencers to limit 
the engine noise not to exceed 75 dB (compacters/rollers, loaders and cranes) and regularly 
maintain all construction vehicles and machinery that should meet the National Emission Standards. 

• Contractor shall preferably limit working time for activities that create noise within normal waking 
hours of the public except for construction site near public sensitive receptors. Construction related 
activities closer to sensitive receptors have to be scheduled in coordination with the relevant 
authorities and community. 

• Noisy equipment such as generators should be sited away from residential areas. 
• Contractor and suppliers of construction materials should strictly implement noise control regulations 

stipulated by the Noise Pollution (Regulation and Control Rules 2000) for all construction vehicles 
and equipment. 

 
104. During the operation phase of the project, there may be corona noise from the conductors which will 
be felt only up to 15 to 30 m area, hence the ambient noise level will meet the CPCB standard for residential 
areas (55 dB(A) during daytime and 45 dB(A) during night time ). 
 
Impact on Surface Water Quality 
105. The construction and operation of the transmission lines will not have any major impact on the 
surface and ground water quality in the area. Contamination of water bodies may result due to spilling of 
construction materials and surface runoff from the construction site joining the water body. There may be 
increase in the turbidity levels temporarily where the proposed alignment is crossing a watercourse and if the 
surface runoff during construction meets the river. This can be avoided by careful selection of the tower site 
and the access roads so that the surface runoff does not meet the river. 
 
106. Proposed activities will create temporary impacts to the existing drainage system in the area 
including irrigation canals, natural flow paths and also earth and line drains. Thus, it will create temporary 
inundation closer to the above locations during rainy season. Stagnation of water will create temporary 
breeding sites to mosquitoes which will have direct impact on public health. Thus incorporation of following 
measures will minimise anticipated impact due to obstruction of natural flow paths and existing drainage: 
 

• Provisions of temporary drainage facilities and routing ponds to the particular locations if existing 
drains are obstructed due to construction activities 

• Maintenance of all drainage paths by avoiding blockages at all times 
• Contractor should minimise excavation of beds of any streams, irrigation systems, and other water 

resources available in the project affected area. 
• Stagnant water should be cleared by the contractor. 

 
107. Care shall be taken to locate the temporary construction worker sheds away from the water bodies. 
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Adequate drinking water facilities, sanitary facilities and drainage in the temporary sheds of construction 
workers should be provided to avoid the surface water pollution. Provision of adequate washing and toilet 
facilities should be made obligatory. This should from an integral component in the planning stage before 
commencement of construction activity. Operation of transmission lines is not expected to cause any release 
to the surface water bodies. 
 
Impact on Hydrology and Water Resources 
 
108. Water needs during construction of the Project would be limited to sanitary water and minimal 
amounts of water for construction (such as spraying for dust prevention). This would be a negligible impact 
on water resources. Operation of the lines would not require any water. As per the DPR prepared by the 
consultants, the total water requirement for the solar park is estimated to be 7 MLD. The breakup of the 
7MLD and analysis of water sources is provided in Annex 4.  
 
Impact on Ground Water Quality 
109. Ground water pollution can take place, if chemical substances and oily waste get leached by 
precipitation of water and percolate to the ground water table. For transmission line construction activity, no 
chemical substance or oil is used hence there is no impact on ground water quality. The silt discharge from 
the earth work around water bodies, oil, grease and fuel release from the construction vehicles / equipment 
and spoil from construction and other construction related activities such as raw sewerage from worker 
accommodation sites will mix with runoff water. This situation will increase during the rainy season and could 
have a significant impact on surface and ground water. Thus following measures will be required in order to 
prevent deterioration of water from the construction and construction related activities: 
• All construction vehicles and equipment should be maintained in proper conditions without any leakages, 
• Contractors shall use silt traps and erosion control measures where the construction is carried out in 

close proximity to the water bodies to avoid entering of cement particles, rock, rubbles and waste water 
to the surrounding water bodies, 

• Construction activities requiring digging should be preferably done in the dry season, 
• Waste oil should be collected properly and disposed to the approved location. 
 
Impact on Soil and Geology 
110. Project activities including excavation, cut and fill operations, removal of trees and green cover 
vegetation will enhance the soil erosion during the rainy season. Removal of trees and green cover 
vegetation will reduce infiltration rate of rainwater. The impact on soils will be due to the soil erosion at the 
tower construction sites along the access routes. The excavation activity and land clearance in the erosion 
prone areas have been minimised while conducting the site selection for towers. Levelling and stabilisation 
of tower construction sites will be done after completion of construction activity. Also increased acceleration 
of surface runoff will damage the topsoil. The impacts associated with excessive erosion and other civil 
works can be avoided or minimised by following mitigation measures: 
 

• Maximum effort should be taken to minimise removal of trees and green cover vegetation 
• Minimise obstruction or destruction to natural drainage pattern of the surrounding area 
• Proper treatment of clearing and filling areas against flow acceleration 
• Turfing work should be taken prior to rainy season around the substation 
• Contractors shall restrict cut and fill operation around sharp/deep slope areas 
• Piling activities will preferably be done in non-rainy season, as the piled materials will spread all over 

the area and contaminate close by water bodies 
• Top soil (2-3 cm from the top of the soil), which are removed during construction from the cultivated 

lands must be stored separately for future utilisation of cultivated lands near tower leg locations. 
 
4.2.3.3 Impact on Ecological Resources 
111. Since sub-station is constructed in government waste land and transmission line is routed away from 
the inhabited areas, there is no displacement of people or animals. It is also not causing any disturbance to 
the life of people and local animals and birds movement. In transmission business, there is no dynamic 
equipment and moving machinery causing noise pollution, water and air pollution. There is no national 
wildlife park, bird sanctuary, wetland in the route alignment of the proposed transmission line. The ecological 
impacts are briefly described in the following sections. 

Effect on Flora and Fauna 
112. On visual inspection, it appears that no trees will need to be removed from the project area for the 
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RoW (50 m for 400 kV line and 35 m for 220 kV line). None of the declared environmentally sensitive areas 
is located within the route alignment. It is not expected that any flora and fauna that are rare, endangered, 
endemic or threatened will be affected. Migratory paths of small mammals and reptiles may be affected due 
to construction activities. However noise, vibration and emission from construction vehicles, equipment will 
occur during construction and pre-construction stages in temporary manner. The impacts related to above 
activities are temporary and can be mitigated through following measures: 
 

• Strict attention on worker force regarding disturbance to surrounding habitats, flora and fauna 
including hunting of animals and fishing in water bodies, 

• Selection of approved locations for material storage yards and labour camps away from the 
environmental sensitive areas, and 

• Avoid entering of construction waste (cement particles, rock, rubbles and waste water) and sanitary 
waste to the surrounding water bodies. 

 
The lines do not cross any bird sanctuary. The Little Rann of Kutch is however known for providing habitats 
for migratory birds. Although the lines are over 10km from the Rann, monitoring will be carried out to ensure 
the Project does not affect migratory paths. Observation will be carried out during migration period to assess 
if birds are flying near the lines and are affected in some way. Should significance disturbance be observed, 
mitigation measures such as such as elevated bird perches and deterrents should be installed  
 
Impact on Terrestrial Ecology 
113. There is no sensitive ecological area / protected forest area such as national wildlife park, bird 
sanctuary crossing the proposed route alignment. The removal of herbaceous vegetation from the soil and 
loosening of the top soil generally causes soil erosion. However, such impacts would be primarily confined to 
the project site during initial periods of the construction phase and would be minimised through adoption of 
mitigation measures like paving and surface treatment and water sprinkling. 
 
Removal of Trees 
114. A minimal number of trees shall be removed during the line construction. The initial construction 
works along the alignment involving land clearance, cutting, filling, and levelling that may cause loss of 
vegetation. This will be an irreversible impact. Care has been taken to avoid the thick plantations/vegetation 
as far as possible and tower locations are selected mostly in plain cultivable fields where the vegetation is 
thin. This will minimise the tree loss. Compensation will be paid to the tree owners in the private areas as per 
GoI norms. Where the clearing of fields and forest area is unavoidable along the route alignment, the 
compensatory afforestation is required for forest areas for which clearance will be obtained from the 
appropriate authority of the forest department; and for trees in the field, the amount for compensation for 
fields will be paid direct to the farmers.  
 
Effect on Local Road Network 
115. Transformers, tower material, substation equipment, iron bars, concrete materials, piling equipment, 
will be transported through the provincial and local road network to the project site. Transporting of large 
quantities of materials using heavy vehicles could exceed the carrying capacity of the road. This would lead 
to physical damages to local road network. Thus, it will be necessary to obtain consent from Public Works 
Department (PWD) or National Highway Authority to use local/national highway roads prior to transportation. 
Also contractor should properly maintain all road sections, which will be utilised for the construction related 
activities. 

Disposal of Debris 
116. As a result of construction related activities, spoil and debris will be generated during the 
construction stage. Improper disposal of the debris will have an impact on the surrounding ecology, public 
health and scenic beauty. Following measures will minimise the impacts associated with disposal of debris: 
 

• Spoil materials (soil, sand, rock) generated from construction activities shall be used wherever 
possible for site levelling, back - filling. Dismantled and demolished structural materials, if any, 
should not be dumped at agricultural lands 

• Preparation of Detailed Disposal Management Plan for the project and selection of the disposal site 
by excluding locations, which are closer to residential, commercial and public sensitive areas, is 
necessary by the contractor. Prior approval should be obtained for such dumping grounds / land fill 
sites from relevant local authorities 

• Dumped materials will interfere with the drainage pattern of the area, any water bodies, agricultural 
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lands, marshlands and down slope or any environmental sensitive areas if not planned properly. 
 
117. During operation phase, corridor along the alignment will be chopped of vegetation and lopping of 
trees will be done for maintenance purpose. This will also reduce the chances of fires due to electric sparks. 
 
Wild Life 
118. For selecting the route alignment, any wild life travel routes have been avoided as far as possible 
during the field visits. 
 
119. Wild Ass National Sanctuary is 15 km from the 220/400 kV transmission systems line and would not 
cause impact on the marine environment. Similarly the line passes about 1.7 km from the boundary of the 
Reserved Forest Area (marked on the map) and will not negatively impact the flora and fauna of the area. 
 
Impact on Aquatic Ecology 
120. The proposed transmission line would cross over the Saraswati and Banas rivers and their 
tributaries which are usually dry for 8-10 months. No significant impacts on aquatic ecology of the river are 
envisaged, as there will be careful selection of the construction time and tower sites near the river, to avoid 
the river pollution and disturbance to the aquatic fauna of the area during the monsoon period. 
 
 
4.2.3.4 Impact on Human Environment 
Health and Safety 
121. Project activities could impact the health and safety of the work force and of the general public, in 
particular, in terms of risk of accidents and exposure to electromagnetic fields along the alignment. The 
accidents may be caused due to electro-cutting, lightening, fires and explosions. To avoid this, the houses 
will not be allowed within the RoW of the project. Necessary training regarding safety aspects to the 
personnel working at the line will be provided by the contractor. Personal protective equipment like safety 
gloves, helmet, harness, goggles, mufflers will be provided during construction period and during the 
maintenance work. First aid facilities will be made available with the labor gangs and doctors called in from 
nearby towns when necessary. Workers are also covered by the statutory Workmen Compensation as per 
GoI laws by the contractor. 

122. Project activities may create accidental damage to general public and the construction workers. 
Therefore, contractors should take necessary action to enhance personal safety during the construction 
through following measures: 

• Organise awareness programmes relevant to personal safety of the workers and general public in 
the area. 

• Installation of warning signs to particular locations such as transverse points of local road network by 
transmission lines. 

• Provide protective safety belts, footwear, helmets, goggles, eye-shields and clothes to workers 
depending on their duty. 

• Arrangement of proper first aid unit and transport facilities to take injured people to the hospitals. 
• Access from the public to construction sites areas will be prevented. 

 
Agriculture 
123. Permanent and temporary loss of agricultural land occurs due to tower location in the agricultural 
field and loss of crop for access routes. There will not be any land acquisition for the tower erection. As far 
as possible the prime agricultural land will be avoided and the construction will be done after crop harvesting. 
 
Socio-Economics 
124. Construction of transmission line will generate local employment, as number of unskilled labors 
(men/women) will be required at the time of construction activities. Local employment during this period will 
increase socio-economic standards. 
 
Temporary Outage of the Electricity 
125. Temporary disconnection of power supply will occur during the construction activities. Thus, general 
public and the industrial places, which are located in project-affected area, will face inconvenience for short 
periods of time. Thus following measures will have to be taken: 

• Advance notice to the public about the time and the duration of the utility disruption, and 
• Restore the utilities immediately to overcome public inconvenience. 
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Resettlement and Rehabilitation 
126. For the construction of transmission line, no land acquisition is required, hence there is no 
resettlement and rehabilitation involved in the project. 
 
Cultural sites 
127. There are no archaeological, historical or cultural important sites along the route alignment, hence 
no impact on these sites is envisaged. In the case of discovery of archaeological features during 
excavation/construction works, a chance find procedure to notify relevant authorities will be put in place by 
GETCO. 
 
Traffic and Transport 
128. During the construction phase, traffic disturbance needs to be minimised by avoiding high-density 
areas, using proper traffic signs, ensuring proper access roads and avoiding road blockage. 
 
Interference with Other Utilities and Traffic 
129. As per GOI regulations, it is mandatory for GETCO to seek clearance prior to construction from 
Railways, Telecommunications and wherever necessary from aviation authorities that are likely to be 
affected by the construction of transmission lines. The transmission lines affect nearby telecommunication 
circuits by causing electrical interference and induced voltage which may occur to nearby telecom circuit and 
suggested necessary protection measures will need to be adopted. This may require measures like rerouting 
of the telecom circuits, conversion of overhead telecom circuits into cables to minimise the interference. The 
exact cost to mitigate the impacts of induction in neighbouring telecom circuits would vary from case to case. 
Wherever transmission line crosses the railways, clearance is taken from that department. In general, the 
system is planned and executed in such a way that adequate clearance is maintained between transmission 
lines on the one hand, and railways, civil aviation and defense installations on the other. Wherever the 
transmission lines passes near the airport, the towers beyond specified height are painted in alternate 
orange and white stripes for easy visibility and warning lights are placed on the top of these towers. 
 
4.2.3.5 Waste Disposal 
Solid Waste Disposal 
130. The solid waste generation will be at the location of the tower erection site which will include metal 
scraps, wooden packing material. Waste will be minimised and recycled wherever possible. Final waste will 
be collected and disposed of in compliance with applicable regulations and rules. 
 
Sanitary Waste Disposal at Construction Sites and Labour Camps 
131. The labour camps at the site of tower erection will be temporary in nature and the human excreta will 
not be significant to cause contamination of ground water. Those places where most labor will be staying will 
be near hamlets which shall use the community services for solid waste, water and sanitation. Adequate 
drinking water facilities, sanitary facilities and drainage in the temporary sheds of the construction workers 
should be provided to avoid the surface water pollution. Provision of adequate washing and toilet facilities 
should be made obligatory. This should form an integral component in the planning stage before 
commencement of construction activity. 
 
132. There should be proper solid waste disposal procedure to enhance sanitation of workers who stay in 
camps. Thus possibilities of infecting water borne diseases or vector borne diseases (Parasitic infections) will 
be eliminated by adopting proper solid waste disposal procedure. Unacceptable solid waste disposal 
practices such as open dumping of solid waste and poor sanitation facilities will lead to pollution of 
surrounding environment, contamination of water bodies and increase adverse impact to the aquatic; 
terrestrial lives and general public inhabited in the area. Surrounding of labour camps, garbage disposal sites 
and material storage yards provide favourable habitats for vectors of diseases such as mosquitoes, rats and 
flies. 
 
133. Thus following measures are needed to protect and enhance the quality of environment during the 
construction stage: 

• A better way to overcome garbage disposal as mentioned above by reducing or avoiding the need to 
construct labour camps, thus the selection of the majority of skilled and unskilled workers from the 
project area of influence will be a proper measure in this regard. 

• Contractor should provide adequate facilities to manage its wastes in accordance with the guidance 
given by the GPCB. 

• Provision of the solid waste disposal, sanitation and sewage facilities at all site of the 
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construction/labour camps to avoid or minimise health hazards and environmental pollution. 
• Contractor should handle and manage waste generated from the construction/labour camps without 

contamination to natural environment and it will reduce risk to general public who stay close to sites. 
Also contractor should be responsible to enhance the quality of environment. 

• Adequate supply of water should be provided to the urinals, toilets and wash rooms of the workers’ 
accommodation. 

• Contractor should provide garbage bins to all workers’ accommodation and construction sites, for 
dumping wastes regularly in a hygienic manner in the area. 

 
Liquid Waste Disposal 
134. There will be no oil or chemical waste generated during the construction of transmission line, hence 
no mitigation is required. 
 
4.2.4 Environmental Impacts Associated with Operational Stage 
Electric Shock 
135. This may lead to death or injury to the workers and public in the area. This can be minimised or 
avoided by: 

• Security fences around substation 
• Establishment of warning signs 
• Careful design using appropriate technologies to minimise hazards. 

 
Noise Generation 
136. Nuisance to the community around the substation site can occur during the project operation stage. 
Provision of appropriate noise barriers at substations can be made in this regard. 
 
Maintenance of Transmission Line and Substation 
137. Possible exposure to electromagnetic interference could occur during these activities. Design of 
transmission line should comply with the limits of electromagnetic interference from overhead power lines. 
 
Oil Spillage 
138. Contamination of water on land/nearby water bodies by the transformer oil can occur during 
operation due to leakage or accident. Substation transformers are normally located within secure and 
impervious areas with a storage capacity of 100% spare oil. Also proper drainage facilities will be 
constructed during the construction stage to avoid overflow or contamination with natural flow paths 
especially during the rainy season. GETCO maintains account of the usage of oil, has inbuilt technical 
methods and procedures for oil monitoring mechanism, and has mitigation plan for any oil spillage.  
 
Sulphur Hexa fluoride (SF6) Leakage 
139. SF6 is a non-toxic greenhouse gas used as a dielectric in circuit breakers, switch gear, and other 
electrical equipment. Very high grade sealing system and erection methodology to keep the loss of SF6 
within 0.01% every year. SF6 handling is part of each contracts technical specifications, and required design 
and routine test are done after manufacturing of the circuit breaker. SF6 gas handling system for evacuation 
and storage is always used for the maintenance of the circuit breaker. SF6 gas leakage is one of the checks 
in every shift of the operation. Stock SF6 records are maintained in each substation. This allows tracking of 
any release of SF6 gas to the atmosphere. 
 
4.3 Environmental Management Plan 
140. An Environmental Management Plan (EMP) has been prepared for the transmission project that 
discusses the anticipated impacts, stages of monitoring, and development of mitigation measures with 
respect to the following stages: (i) pre-construction, (ii) construction, and (iii) operation and maintenance. 
Detailed, site-specific mitigation measures and monitoring plans were developed and will be implemented 
during the project implementation phase. 
 
141. The EMP for the project is attached as Annex 2, which identifies feasible and cost-effective 
measures to be taken to reduce potential significant, adverse, impacts to acceptable levels. Here, proper 
mitigation measures are proposed for each potential impact, including details on responsible parties for 
implementation of mitigation measures and supervision. 
 
142. A summary environmental impact matrix and the mitigation measures are given in Table 25. 
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Table 25: Environmental Impact Matrix 
Magnitude of impacts Sl. Nº Environmental 

attribute 
Potential impacts Nature of 

impact Low  Medium High 
Mitigation measures Implementation and 

Monitoring  
A. Physical Resources 
1. Topography Change in the surface 

features and present 
aesthetics due to the 
construction of the project. 

Direct/Local/ 
irreversible  

 X  The surface soil will be restored to 
normal slope after tower erection. If 
there is any excess soil, it shall be 
disposed off at suitable location. Any 
loss of vegetation will be attended by 
GETCO as per existing GOG norms 
Within the park, the excess soil from 
Cable Trenches will be disposed off in 
consultation with GPCL as per NEERI 
EMP for the park 

During construction 
activity 

2. Climate  No impacts on the climatic 
conditions  

Direct/Local/ 
irreversible 

X   No impact on the climatic conditions, 
hence no mitigation is required  

 

  Monitoring of SF6 gas from 
Electrical Substations 

Direct/Local/ 
irreversible 

X   Proper record of all SF6 leakages in 
substations kept for record  

During Construction 
and Operation 

B. Environmental Resources  
1. Air Quality  Project will have marginal 

impact on air quality during 
the construction period due to 
increase in the dust emission. 

Direct/Local/ 
reversible 

X   Watering at construction site, limited 
bare soils, maintenance of vehicles. 

During construction 
activity 

2. Noise Noise due to general 
construction activities. 

Direct/Local/ 
reversible 

X   Restriction of noise generating activities 
at night and use of personal protective 
equipment like ear plugs, mufflers.  

During construction 
activity 

  Noise arising from corona 
noise from conductors 

Direct/Local/ 
reversible 

X   Monitoring of possible corona noise to 
identify and correct problems.  

During operational 
phase 

3. Surface and 
Ground Water 
quality  

Runoff from the construction 
site 

Direct/Local/ 
reversible 

X   Careful sitting of towers, and access 
roads. 
Carefull placement of cable trenches 
and water trenches within the Solar 
Park ensuring no obstruction to water 
flow is made. 

Before and during 
construction activity  

  Domestic wastewater from 
construction sites  

Direct/Local/ 
reversible 

X   Domestic waste treatment by providing 
septic tank/soak pits at Substation and 
Solar Park. For tower locations, it will be 
temporary sites. 

During construction 
and operation  

4. Soils and 
Geology  

Soil erosion due to tower 
erecting and clearing of 
vegetation in the RoW and 
access roads.  

Direct/Local/ 
reversible 

 X  Avoiding sites, which are prone to soil 
erosion. Levelling of tower construction 
sites. Use of few access roads. 
Rehabilitation and stabilisation of 
disturbed land at the Solar Park, 

During and after the 
construction activity 
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Magnitude of impacts Sl. Nº Environmental 
attribute 

Potential impacts Nature of 
impact Low  Medium High 

Mitigation measures Implementation and 
Monitoring  

substations. 
  Damage due to seismic 

activity  
Direct/regional
/ reversible 

X   Site selection and proper tower 
foundation design considering the 
geological conditions and seismicity of 
the area. 

Before the construction 
activity.  

C. Ecological Resources 
1. Terrestrial 

Ecology 
Loss of vegetation Direct/Local/ 

irreversible 
 X  Location of towers on non-cultivable 

land area. Selection of few access 
roads. Compensation for crop and trees 
to villagers. The tree planting for each 
tree cleared along the route alignment 
(if required) will be done by the forest 
department and paid by GETCO 

Before the construction 
phase  

2. Terrestrial 
Fauna 

Disturbance to the local fauna 
during construction  

Direct/Local/ 
reversible 

X   Wildlife routes and their habitats have 
been avoided as far as possible during 
the route selection. Minimise 
encroachments, and indirect impacts. 

Before and during 
construction phase 

 Avifauna Disturbance to the local fauna 
during operation  

Direct/Local/ 
reversible 

X   Monitoring of line especially for bird 
strikes during the operation and use of 
deflectors if required.  

During operation 
phase 

3. Aquatic Ecology No significant impacts 
envisaged  

Direct/Local/ 
reversible 

X   No mitigation required as Saraswati and 
Banas are seasonal rivers. Construction 
period will be avoided in such areas 
during wet season. 

Before and during 
construction phase 

D.  Human Environment  
1  Fires, explosion and other 

accidents at the route 
alignment of transmission 
line.  

Direct/Local X   Use of personal protective equipment 
during construction. By lopping and 
chopping of trees fire hazards will be 
minimised during maintenance period. 
Regular inspection of lines for faults 
prone to accidents.  

During construction 
and operation phase  

2. Health and 
Safety  

Exposure to electromagnetic 
fields  

Direct/Local/ 
continuous  

X   Alignment route away from the 
settlement. No houses in the immediate 
vicinity and will be allowed in the RoW 
of the alignment. No further mitigation 
required.  

Before and after the 
construction phase. 

3. Agriculture  Permanent and temporary 
loss of agriculture land due to 
tower erection and due to 
access routes. 

Direct/Local/ 
reversible 

X   Avoid prime agriculture land. 
Assessment of land required and 
compensation. Construction activity 
after crop harvesting and selection of 
few access routes.  

Before and during 
construction phase. 
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Magnitude of impacts Sl. Nº Environmental 
attribute 

Potential impacts Nature of 
impact Low  Medium High 

Mitigation measures Implementation and 
Monitoring  

4. Socio-
economics 

Beneficial impacts job 
opportunities during 
construction phase 

Direct/regional  X  Unskilled labor and indirect benefits. 
Overall economic growth of the region. 

During operational 
phase 

5. Resettlement Resettlement of any house 
falling along the RoW. 

Direct/Local/ 
reversible 

X   Route alignment is selected in such a 
way that there is no resettlement issue. 

Before the construction 
phase. 

6. Cultural sites No archaeological, historical 
or cultural important sites are 
affected by the construction 
of the lines. 

Direct/Local/ 
reversible 

X   No archaeological, historical or cultural 
important sites are affected. A chance 
finds procedure will be put in place. 

-- 

7. Traffic and 
Transportation 

Traffic congestion due to 
movement of construction 
vehicles 

Direct/Local/ 
reversible 

X   Avoid high density traffic areas, proper 
traffic signs at the construction site, 
ensuring availability and maintenance of 
proper access roads  

During construction 
phase 

8. Solid Waste 
Generation 

Probability of Surface and 
ground water pollution 

indirect/Local/ 
reversible 

X   Minimisation, reuse and recycle 
whenever possible. Final wastes to be 
collected and disposed of in compliance 
with applicable regulations and rules.  

During operation 
phase 

 
 
 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation 44 

5.0 INSTITUTIONAL REQUIREMENTS AND ENVIRONMENTAL MONITORING 
PROGRAMME 

5.1 Institutional Arrangements 
143. GETCO, the power transmission utility licensed to operate in the state of Gujarat, will be the 
executing agency (EA) and the implementing agency (IA) for the Project. GETCO will also be responsible for 
supervising project implementation and monitoring of project operational performance. GETCO will establish 
a Project Management Unit (PMU) headed by a Project Director of Chief Engineer rank to be responsible for 
day-to-day implementation of the Project. A Coordination Meeting chaired by GETCO and attended by all 
Solar Park developers will be held on a monthly basis. A steering committee headed by GOG will be 
constituted to promote and facilitate overall coordination between GETCO and GPCL (the implementation 
Agency for the Solar Park) for smooth implementation of the Project. 
 
144. GETCO, is responsible for undertaking the transmission project in accordance with the Initial 
Environment Examination (IEE) and implementing the Environmental Management Plan (EMP) as per ADB’s 
Safeguard Policy Statement 2009. The PMU will be responsible for coordinating and implementing all 
environmental activities. During project implementation, the EA will be responsible for reflecting the 
occurrence of new and significant impacts resulting from project activities and integrating sound mitigation 
measures into the EMP. The PMU will include a safeguard specialist and supporting staff, together forming 
the Environmental and Social Unit, to be appointed by GETCO to look at right of way, environmental, social 
and safety issues. The Environmental and Social Unit will be empowered to implement safeguards planning 
and monitor implementation. 
 
145. The safeguards specialist will give guidance to the Project Manager and his staff to adopt the 
environmental good practice while implementing the project. The safeguard specialist will be responsible for 
implementing safeguard issues associated with the project through a site team composed of GETCO site 
staff and contractors staff, to be assigned by the PMU as necessary.  
 
146. The duties of the  Environmental and Social Unit of the PMU at corporate level will be to: 

• Monitor the implementation of mitigation measures during construction and operation phases of the 
project. 

• Prepare suitable environmental management reports at various sites. 
• Advise and coordinating field units activity towards effective environment management. 
• Prepare environment health and safety manual for the operation of transmission lines/substations. 
• Liaise with the Ministry of Power, CEA, GOG and state agencies such as GPCL, GPCB and seek 

their help to solve the environment related issues of the project implementation. 
• Advice to project planning/design cells on environmental and social issues while route selection of 

the alignment at the planning/design stage to avoid negative environmental impact. 
• Provide training and awareness raising on environmental and social issues related to power 

transmission projects to the project/contract staff. 
 
147. The duties of the Environmental and Social Unit at site level will be to: 

• Implement the environment policy guidelines and environmental good practices at the sites. 
• Advise and coordinate the contractor(s) activity towards effective environment management. 
• Implement environment and safety manual. 
• Liaise with the forest department and seek help of forest officers in resolving environment monitoring 

related issues, wherever applicable. 
• Carry out environmental and social survey in conjunction with project planning cell while route 

selection of the alignment at the planning stage to avoid negative environmental impact. 
• Make the contractor staff aware of environmental and social issues so that EMP could be managed 

effectively. 
 
148. The PMU will be responsible for processing and implementing all subproject(s). Subprojects will be 
monitored by qualified technical staff/experts (e.g., design and technical reports, feasibility studies, 
environmental and/or social assessments, and associated EMP’s and budgets), who will also ensure and 
monitor compliance with ADB and Government safeguard requirements. Summary appraisal reports will be 
submitted to the ADB subsequent to obtaining the EA’s approval and clearance(s) from the GOG. The PMU 
will prepare and submit performance monitoring reports to the ADB twice yearly. Activities to be monitored 
include: all planning, coordination and management activities related to the implementation of safeguard 
issues; the identification of corrective and preventive actions; records of health and safety matters and 
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training activities; consultations with project affected peoples (as and when needed, particularly during the 
implementation); feedback, trouble shooting and project related grievances (per the project grievance 
redress mechanism); preparation of progress and monitoring reports as required by the ADB; and verifying 
the projects overall compliance with safeguard measures and its progress towards achieving the intended 
loan outcomes. ADB will continue to monitor project compliance with ADB safeguard plans and requirements 
on an on-going basis throughout the duration of the contract. 
 
149. Figure 16 depicts the institutional organisation structure showing the various entities within GETCO 
and their role vis-à-vis- other government agencies. 
 

Figure 16: Institutional Structure and Responsibility for Environmental Management Plan at GETCO 
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5.2 Environmental Monitoring Plan 
150. The mitigation measures suggested require monitoring of environmental parameters both during 
construction and operational phase of the project by the GETCO. During the construction and operation 
phase of this Project, the monitoring of the environmental aspects shall be done at the transmission line by 
the Environment Officer of GETCO. During the construction phase, the Contractor should ensure that 
activities like handling of earth works clearing work, access road construction, putting proper traffic signals is 
done properly to have minimum impact. This in turn should be monitored by the Engineer-in-Charge of the 
individual transmission line/substation project. 
 
151. The Environmental and Social Units and its site support team (including contractors) will adhere and 
comply with all measures and procedures identified in the EMP. The plans, endorsed by the EA and GOG, 
will be monitored in accordance to ADB Safeguard Policy 2009 requirements. Mitigation measures related to 
construction as specified in the EMP will be incorporated into civil works contracts, and their implementation 
will be primarily the responsibility of the contractors. In addition, contractors will be requested to submit 
monthly progress reports on the implementation of EMP measures. The EA in turn will be expected to report 
to the ADB on progress achieved against the EMP activities and milestones on a half-yearly basis. Progress 
reports will include a description of implementable activities and their status; identify the responsible party 
(ies) involved in their implementation; and provide project management schedules and timeframes for doing 
so, along with their associated costs.  
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152. In addition to the EMP, to ensure that project would not generate negative impacts to the overall 
environment quality, an Environmental Monitoring Plan (EMoP) will be prepared. The monitoring activities of 
the project include site supervision, verification of permits, monitoring of water quality, soil, noise and air. 
Monitoring of the quality of water, soil, air and noise during the construction stage is a responsibility of the 
contractor by the approved government agency. The PMU (site) will supervise the contractor. Other 
environmental good practices include sanitary waste management, noise abatement, maintaining hygienic 
conditions, maintenance of fire and safety equipment. Monitoring report should be prepared once in six 
months with the corrective action plan for the problem areas. 
 
153. An environmental monitoring report will be prepared by the PMU, including the results of 
environmental monitoring. The environmental monitoring plan for the Project is summarised in Annex 3. In 
the event of the Project causing a significant adverse environmental impact, GETCO will engage an external 
qualified experts to verify monitoring reports and assess the significant impacts and risks.  
 
154. PMU’s monitoring report will be provided to ADB on a semi-annual basis to demonstrate that sound 
environmental management practices are applied, and the set environments targets are achieved. In case 
the implementation of EMP measures is not satisfactory, the external monitoring experts will recommend 
actions for GETCO to enhance environmental compliance.  
 
 
5.3 Critical Environmental Review Criteria 
(i) Loss of irreplaceable resources 
155. The transmission projects do not involve any large scale excavation and land is lost to the extent of 
0.2-1 m2 for each tower foundation. Rest of the area under the tower continues to be under use by the land 
owner. Forest cover felled in the Right-of-Way (RoW) is allowed to regenerate except in 30 m wide strips, 
after construction work is over. The compensatory afforestation of two trees for every tree cut would be 
undertaken as per MoEF regulations. The EMP includes compensation for the loss by minimising the impact 
of loss of vegetation as per existing norms of GOG and MoEF. Thus, there will be no net “Biodiversity Loss” 
due to project implementation due to felling of trees. 
 
(ii) Accelerated use of resources for short-term gains 
156. The project will not use any natural resources occurring in the area during construction, operation 
and maintenance phases. The construction material such as tower parts, cement shall come from factories 
while the excavated soil shall be used for backfilling and revetment to restore the surface. Thus the project 
shall not cause any accelerated use of resources for short term gains. 
 
(iii) Endangering of species 
157. No endangered species of flora and fauna have been identified exist in the project area as well as in 
the affected forest thus there seems to be no possibility of endangering/causing extinction of any species. 
 
(iv) Promoting undesirable rural-to urban migration 
158. The project will not cause any submergence or loss of land holdings that normally trigger migration. 
It also does not involve acquisition of any private land holdings. Hence, there is no possibility of any 
migration. 
 
(v) Increase in affluent/poor income gap 
159. The project will increase availability and reliability of power in Gujarat state. It is well known that 
power is a key input to the economic development of any area. Past experience indicates that economic 
development leads to generation of more jobs which in turn should raise the living standards of poor. Thus 
the project is expected to contribute in reduction of affluent/poor income gap by providing opportunities for 
employment and rural based economic activities. 
 
 
5.4 Environmental Management Plan Budget Costs 
160. The main benefits of the environmental mitigation plan are (i) ensuring that environmental standards 
are met during design, construction, and operation of the project; (ii) providing offsets to negate project 
impacts especially ecological impacts. Without such expenditures, the project might generate significant 
environmental impacts, causing the biophysical environment in the area to deteriorate and indirectly 
depressing the economies of local communities. 
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161. The compliance with the EMP has been prepared based upon optimum and reasonable costs that 
are derived upon minimisation of mitigation measures on a “least-cost” basis. From the total project cost of 
INR 6034 million (without IDC and contingencies), INR 2.2 million has been included as the EMP costs 
(Table 26). The cost components include items such as Tree Compensation, Crop Compensation, cost 
towards implementation of EMP (contractor’s scope), EMP implementation and monitoring in entire route of 
Transmission Lines, training for HIV/AIDS prevention and Independent Audit. 
 

Table 26: Environmental Costs 
S.Nº Environmental Cost Elements Costs in INR (Million) 
A. Design and Pre-Construction Stage  
1 Cost towards EMP (Contractors cost) INR 1 million 
B. Construction Stage  
1 EMP implementation Monitoring  INR 0.5 million 
2 Medical camps for workmen and society including checkup of Sexually 

Transmitted Infections (STI) and Sexually Transmitted Diseases (STD) 
including HIV/AIDS and health awareness program on regular basis 

INR 0.2 million 

3 Independent Audit  INR 0.5 million 
 Total INR 2.2 million 
 
5.5 Associated Facilities 
162. The total proposed power evacuation by the 220/400 kV lines is about 500 MW. This transmission 
line will evacuate the power to the GETCO’s grid substation downstream as per Table 27. 
 

Table 27: Associated Lines 
1. 400 kV Vadavi – Kansari Transmission Line 90 MW 
2. 220 kV Jangral to Sankhari Transmission Line 250 MW 
3. Mundra Kansari Transmission Line 4000 MW 

 
163. After the construction of 220 kV line and new 400 kV grid sub-station at Kansari, the adjoining area 
will become the hub of 500 MW additional power. This new proposed 66/220/400 kV Pooling substation at 
Charanka will be connected with existing 220 kV sub-station Jangral and export about 250 MW by March 
2012 whereas the 400 kV Charanka-Sakhari line will evacuate about a total of 400 MW by the end of 2013. 
 
 
5.6 Disaster Management, Health and Safety Management 
Disaster management  
Earthquake 
164. Within India, the plate boundary around the Himalayan frontal arc is one of the most seismically 
active regions in the world. Gujarat however, lies within the intraplate region. It nevertheless has experienced 
some the highest magnitude intraplate earthquakes in South Asia, specifically the 1819 (Allah Bund) and 
2001 (Kutch) earthquakes. Four moderate to very high intensity pockets are located in Kutch and north 
coastal Rajkot and Jamnagar districts clustered around the major events in this region – the 1956 Anjar 
earthquake and the 2001 Kutch earthquake with a Peak Ground Acceleration (PGA) value in excess of 
0.36g. Four moderate intensity pockets emerge in Baruch, Bhavnagar, Sabarkantha districts and north 
coastal Saurashtra with mean PGA values reaching upto 0.16 g. 
 
165. All of Kutch almost the entire coastline of northern Saurashtra that adjoins Kutch and a small area in 
Patan District fall into a very severe zone over a 100 year return period. The cities of Ahmedabad, Baruch, 
Rajkot, and Bhavnagar fall into the severe intensity zone, while Bhuj and Jamnagar fall in the very severe 
intensity zone over this timeframe. The boundaries of key geological structures features in Gujarat emerge in 
the zonation map (Figure 17) with the broad boundaries of the Cambay Graben and the eastern hilly region 
emerging due to mix of the influence of active faults, historical earthquake events and ground amplification 
due to the deep alluvium with the basins. 
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Figure 17: Earthquake Zonation Map by Gujarat State Disaster Management Authority (GSDMA) 

166. Seismic risk and the tectonic framework for Gujarat7 are defined by three major grabens (that 
creates Kutch, Cambay, Narmada basins), the west coast fault and three orogenic features: the Delhi, 
Aravavalli, and Saputara trends. Bound by the tri-junction of these grabens and marginal faults, lays the 
uplifted Saurashtra horst. A number of activity faults are located within the three major basins and along the 
southern Saurashtra coast. Basalts occupy the bulk of Saurashtra, the highlands of Kutch and eastern edge 
of south Gujarat, while the north-eastern margin of Gujarat is dominated by granitoids. Sedimentary are 
located across much of Kutch and the western and eastern margin of Saurashtra. 
 
167. During the earth quake of 2001 in Kutch the physical damage to transmission lines was negligible. 
Among the first utilities to get knocked out by the quake was the communications network and power supply. 
The damage in the electricity sector was primarily in the distribution sector. Most generation plants, which 
had initially tripped following the earthquake, started generating within 24 hours and the transmission 
systems too were up and running. It was, in fact, the damage caused to the sub-stations that held up power 
distribution to cities and villages. There was an immediate loss of 3,000 MW in the power grid. The tripping of 
a 220 kV line in Kutch resulted in total blackout of the whole district. Though the power supply in Ahmedabad 
was restored within a few minutes, it took as many as 15,000 Gujarat Electricity Board (GEB) personnel8, 30 
truck-loads of electricity poles, conductors, insulators and circuit breakers to restore power supply in Bhuj 
within two days.  
 
Flood 
168. The flood risk in Saurashtra is lower than that of the South Gujarat plains. The relatively flat plains in 
the lower basin areas with hilly catchments in upper parts of Gujarat accentuate flood risks. Very few villages 
in the North Gujarat are flood prone. 
 
Tsunamis 
169. Tsunamis are extremely rare (Over 250-year return period) events in Gujarat. No instrumental 
records or damage records are available for tsunami impact in the region. Nevertheless, tsunamis impact in 
Gujarat region is expected to be similar to that of the worst storm surge. 
 
Cyclones 
170. Substations are more prone to damage due to earthquakes whereas transmission lines are more 
prone to cyclones. The risk is mitigated by upgraded design specification for building, equipment and 
transmission lines for hazard prone areas. The Gujarat State Disaster Management Authority (GSDMA) was 
established for the implementation of the reconstruction programme. Further, GSDMA has come out with a 

                                                     
7Gujarat Hazard risk and vulnerability atlas – The Gujarat State Disaster Management Authority (GSDMA) 
8The Bhuj Earthquake District of Kutch, State of Gujarat (India)January 26, 2001, DRM-World Institute for Disaster Risk 
Management, Krishna S. Vatsa 
 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation 49 

Composite Risk Atlas to help the concerned departments of the state in disaster mitigation planning in the 
areas most vulnerable to natural and man-made hazards. The tehsils most vulnerable to cyclones have been 
mapped by utilizing Geographic Information System (GIS) tools. 

 
Figure 18: Cyclone Map 

 
Figure 19: Earthquake affected zone in 2001 
 
 
 
Health and Safety Issues Management 
171. To avoid/minimize inherent risks during construction, operation and maintenance, GETCO has 
implemented “Manual of Safety rules and Safety instructions”. This Manual will formulate safety guidelines 
for EHV substations and lines in operations and maintenance (O&M) and construction areas. Power 
evacuation system has been designed so that each developer is provided with two distinct points for power 
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evacuation. This arrangement provides reliability and any fault at one point can ensure continuity of power. 
All power producing elements shall be solidly connected to earth to ensure the safety of operating personal. 
Some other implications and mitigations from safety point of view are as follow: 
 

Table No. 28 Safety Implication and Mitigation 
SNo Implication Mitigation 

1 Electromagnetic effect Adequate ground clearances are provided. 
2 Mechanical Factor of safety in tower structure, conductor and  insulator is provided 
3 Lightning stroke Each tower is provided with ground wire and earthed. Earthing system for 

permissible step and touch potential in Sub-station design. 
4 Ground clearance infringement No construction is permitted. Land is not allowed to be converted to Non-

agriculture use. However, there is restriction on movement of people 
 

 
Awareness Program 
172. Some of the awareness activities such as: 

1 Public awareness by meeting with villagers, builders, transporters, schools, NGOs, and putting up 
safety posters, safety slogan and cable advertisement. 

2 District collector/ electrical inspector/ police department / local authority approached for removal/ 
prevention of unauthorized construction nearby EHV transmission lines violating Electricity Act-2003. 

3 Education to workers on Personal Protective Equipment (PPE) and safety tools. 
 

Safety Audits 
173. Safety inspections are done at each circle in a regular way. Steps needed to follow:  

1. Checking of safety tools -  
a. Availability and its present condition  
b. Utilization and testing  

2. Check for implementation of safety rules and safety instruction for all substation operation and 
maintenance activities. 

3. Safety awareness and identifying hazards for various maintenance activities in the switch yard and on 
the transmission lines. 

4. Precaution to be taken while issuing permit for the work  
5. Operation of portable fire extinguishers and their healthiness  
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6.0 GRIEVANCE REDRESS MECHANISM 
 
174. Environmental and social grievances will be handled in accordance to the project grievance redress 
mechanism. Open and transparent dialogue will be maintained with project affected persons as and when 
needed, in compliance with ADB safeguard policy requirements. The Grievance Redress Mechanism (GRM) 
for the project provides an effective approach for complaints and resolution of issues made by the affected 
community in reliable way. This mechanism will remain active throughout the life cycle of the project. 
 
175. GETCO will have a standard mechanism to (i) inform the affected people (AP) about GRM and its 
functions, (ii) determine how peoples representatives in the GRM will be selected, (iii) set the procedures and 
mechanisms adopted for making the complaints, (iv) support the complainants in communicating their 
grievance and attending the GRM meetings and (v) implement compliance with a GRMs' decision, its 
monitoring and communication to the people.  
 
176. A Grievance Redress Committee (GRC) is being formed to ensure APs grievances are adequately 
addressed and facilitate timely project implementation. The GRC will have representatives from APs, the 
Panchayat Head, a GETCO Project Engineer (Line in Field), and a nominated District Revenue Officer. The 
GRC will meet as and when major grievances arise. The main responsibilities of the GRC are to: (i) provide 
support to APs on problems arising from land/property acquisition if any; (ii) record AP grievances and action 
them within 4 weeks. The procedure for grievance redress will be done through various steps such as (i) 
Minor grievances will be redressed at the site level through the concerned project engineer and contractor (7 
working days), (ii) if this fails the grievance will be referred to the GRC which will take all necessary actions 
within 15 working days, (iii) if still unresolved, the AP will have the option to approach the appropriate court of 
law for redress. The proposed grievance redress procedure is shown in Figure 20 below: 
 
Figure 20: Grievance Redress Mechanism  
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7.0 PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 
7.1 Background 
177. According to ADB Safeguard Policy, public consultation and information disclosure activities have 
been carried out by GETCO during the initial stages of the development. The aim of the process is to 
understand the viewpoint of the public about the project and respond to their concerns and suggestions 
during the early stage of the project. Incorporation on the environmental concerns to the decision making 
process through the public consultation will avoid or minimise conflict situation during the implementation 
process. Public consultation also helped informing the IEE in terms of sensitive environmental and social 
aspects. 
 
178. Public consultation/information disclosure is an integral part of the environmental assessment of the 
Project. During the project formulation stage, GETCO has conducted detailed physical survey and analysis 
of the existing system through line survey consultants. During the physical surveys and scoping exercise, 
considerable dialogue was held between GETCO and other line agencies of State Government. During the 
reconnaissance survey and preliminary environmental assessment, focussed informal discussions were held 
with the local people and officials. Consultations were carried out with various stakeholders such as GPCL, 
GoG officials, relevant land departments officials and the block development officer of the project area. 
 
7.2 Consultation Findings 
179. Public consultations were conducted in semi-urban and rural areas with persons of proposed project 
affected area between 01 December 2010 to 31 January 2011. Table A5-1 in Annex 5Table  indicates a 
summary of public consultations conducted during the field survey. 
 
180. As part of the social assessment, approximately 300 households have been surveyed where the 
heads of the households were interviewed to collect the data during the month of November and December 
2010. Additionally, public consultations were carried out by the social survey team through focused group 
discussion along the project site.  Additionally, the social and environment expert from the consultant team 
carried out various informal consultations during the site assessment with concerned village heads and local 
people at various villages such as Jangral, Abula, Moti Valod, Haton, Gotarka, Delena, Gokhatar, Dadar, 
Khakal, Jashopura and Bepadar during 27 December to 30 December 2010.  
 
181. The community consulted was requested to air their opinions freely, on the project, its impact, and 
suggestions for mitigating adverse impacts. People participated in voluntary public consultation sessions to 
express their view about the proposed project. No major environmental issues were raised during the 
consultation process. The people are supportive of the project stating that the Project will help bring work 
and labour opportunities in the area and improve roads and infrastructure and will improve their living 
conditions. 
 
182. Consulted people were also concerned that as the transmission lines run over sandy and brackish 
terrain, the soil erosion and the siltation will occur due to construction during the rainy season. Thus it is 
highly recommended the construction activities related to soil digging and cut and fill operations must be 
done preferably in the non-rainy season. Farming activities will be affected during the proposed construction 
activities. So construction activities of the area, which comprises of one season cultivation, must be restricted 
preferably to non-cultivating seasons. 
 
7.3 Further Disclosure 
 
183. Following GoG procedures, GETCO will issue, prior to start of construction, a notice to the relevant 
statutory stakeholders. The notice will be displayed in the villages directly affected by the activities 
concerned. 
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8.0 FINDINGS AND RECOMMENDATIONS 
184. Impacts are manageable and can be managed cost effectively - Environmental impacts are likely to 
result from the proposed transmission system development. Careful mitigation and monitoring, specific 
selection criteria and review/assessment procedures for subprojects have been specified to ensure that 
minimal impacts take place. The detailed design would ensure inclusion of any such environmental impacts 
that could not be specified or identified at this stage are taken into account and mitigated where necessary. 
Those impacts can be reduced through the use of mitigation measures such as correction in work practices 
at the construction sites, or through the careful selection of sites and access routes. 
 
185. The selected land for new substation is located within the government land. Thus acquisition of land 
will not be required from the surrounding communities. Since proposed land is covered with shrubs and 
weed plants, thus there is no need for removal of trees for the construction of new substation. The proposed 
transmission lines from 400 kV Charanka to Sankhari and 220 kV Charanka to Jangral run mostly through 
single season cultivated lands, uncultivated lands and to a lesser extent runs nearby human settlements and 
nearly parallel to each other for upto 83 kms. 
 
186. The proposed project will have number of positive impacts and negative impacts to the existing 
environment as follows: 
• Significantly improvement of the quality and reliability of the electricity supply to the project affected area 

according to current demand is the main positive impact 
• There is negligible removal of trees for the transmission line, which is the main positive impact to the 

proposed project area. However, most of the area for the transmission line is already cleared by the 
GETCO with the approval of relevant authorities. Compensatory afforestation will take place where tree 
removal is unavoidable. 

• Environment pollution due to cut and fill operations, transportation of construction materials, disposal of 
debris, disturbance to the farming activities, nuisance from dust, noise, vehicle fumes, black smoke, 
vibration as well as silt runoff due to construction activities are the short term negative impacts due to 
proposed project. 

 
187. No reliable baseline information of water, air and noise / vibration in Patan District exists with respect 
to transmission line and substation locations. Therefore, collection of baseline parameters of water, air, soil, 
and noise/vibration is recommended through sampling at specific locations as mentioned in EMoP. 
Establishment of baseline parameters is essential to monitor changes of the quality of water, air, soil and 
noise during the construction and operation periods. 
 
188. Proper GRM will have to be implemented by GETCO to overcome public inconvenience during the 
proposed project activities. It is highly recommended to establish a tree replanting programme which would 
be undertaken as per the directives/requirements of the Forest Department, and financed by GETCO where 
trees will be planted for corresponding number of trees that are cut. 
 
189. The IEE performed is adequate for purposes of project implementation. Based on the environmental 
assessment and surveys conducted for the Project, the potential adverse environmental impacts can be 
mitigated to an acceptable level by adequate implementation of the mitigation measures identified in the 
EMP. Adequate provisions are being made in the Project to cover the environmental mitigation and 
monitoring requirements, and their associated costs. 
 
190. Environmental Due Diligence has been prepared for the Charanka Solar Park for which the 
environmental assessment and surveys are currently being conducted by NEERI. GPCL, GETCO and 
project developers will ensure that any potential adverse environmental impacts will be mitigated to an 
acceptable level by adequate implementation of the mitigation measures identified in the NEERI’s EIA 
document. Adequate provisions are being made by GPCL to cover the environmental mitigation and 
monitoring requirements, and their associated costs. Annex 4 provides due diligence report for the Solar 
Park. 
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9.0 CONCLUSIONS 
 
191. As already mentioned, new 220/400 kV double circuit lines from 66/220/400 kV Charnaka electric 
pooling substation to the grid connecting stations at Jangral and Sankhari will provide about 500 MW power 
to GUVNL for supplying to the grid. This 500 MW of power evacuation will boost the economic and industrial 
development of Patan District. 
 
192. An environment and social analysis has been carried out looking at various criteria such as topology, 
air, noise, water resources and water quality, ecology, demography of the area, climate and natural habitat, 
community and employee health and safety etc. The impact analysis, found that due to careful consideration 
of environmental and social aspects during route and site selection by GETCO, no major adverse impacts 
are expected. There is no adverse impact on the migration of habitat, any natural existing land resources 
and effect in the regular life of people. The environment and social impact associated with transmission line 
project is limited to the extent of construction phase and can be mitigated through a set of recommended 
measures and adequate provision for environment and social impacts which cover monitoring, measuring 
and mitigation.  
 
193. EMP has been prepared. One round of public consultation was conducted along the transmission 
corridor. The results indicate broad support for the project based on perceived economic and social benefits. 
Most impacts are expected to occur during the construction phase and are considered to be of a temporary 
nature. The transmission corridor was carefully selected after undergoing an options assessment. This 
enabled the right of way alignment to bypass nearby sensitive ecological areas, villages and important water 
supplies and resources. The main project impacts are associated with clearing of shrub vegetation, waste 
management and excavation and movement of soils.  
 
194. From this perspective, the project is expected to have a small “environmental footprint”. No 
endangered or protected species of flora or fauna are reported at any of the subproject sites. The substation 
sites are located mostly on land owned by GOG, characterized as mostly barren, uninhabited and unused 
lands, removed from populated areas. Adequate provisions have been made for the environmental mitigation 
and monitoring of predicted impacts, along with their associated costs. Adverse impacts if noticed during 
implementation will be mitigated using appropriate design and management measures. The potential 
cumulative and residual impacts of the transmission sub-components as a whole indicate the project 
classifies as a category “B”, in accordance with ADB’s Safeguards Policy Statement 2009. The Project is not 
considered highly sensitive or complex.  
 
195. Based on the MoEF Guidelines of GoI and the ADB Safeguard 2009 guidelines, the proposed 
project was categorised as “B”. Thus, an IEE report has been prepared for the project. Thus a full 
Environmental Impact Assessments (EIA) for the Project is not required. Mitigation measures related to 
construction, as specified in the EMP, will be incorporated into civil works contracts, and their implementation 
will be primarily the responsibility of the contractors. The EA / IA (GETCO) will however be responsible for 
the overall implementation and auditing of site-specific EMPs. 
 
196. The Project connects to a Solar power electricity generating facility (500 MW Charanka Solar Park in 
Gujarat) for which Gujarat Power Corporation Limited (GPCL) is the nodal agency implementing the project. 
A Rapid EIA, is being prepared by NEERI (National Environment Engineering Research Institute, a 
government institution). Development of the Solar Park will follow the EMP requirements of this EIA as per 
government environmental laws and regulations. GETCO will follow all EMP requirements for laying of power 
cable as well as establishment of the electric pooling substation within the park. 
 
 
 
. 
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Annex 1 Applicable Environmental Policies and Procedures 
 

NATIONAL ENVIRONMENTAL LAWS APPLICABLE TO INFRASTRUCTURE DEVELOPMENT  
 
1. The Environmental regulations, legislation, policy guidelines and control that may impact this project, 
are the responsibility of a variety of government agencies. The principal Environment Regulatory Agency in 
India is the Ministry of Environment and Forests (MoEF). MoEF formulates environmental policies and 
accords environmental clearances for different projects.  
 
2. The Important environmental legislations in India are given below in Table: 
(i) The Water (Prevention and Control of Pollution) Act, 1974, amended 1988  
(ii) The Water (Prevention and Control of Pollution) Rules, 1975  
(iii) The Air (Prevention and Control of Pollution) Act 1981, amended 1987  
(iv) The Air (Prevention and Control of Pollution) Rules, 1982  
(v) The Environment (Protection) Act, 1986, amended 1991 and including the following 

Rules/Notification issued under this Act.  
• The Environment (Protection) Rules, 1986, including amendments  
• The Municipal Solid Wastes (Management and Handling) Rules, 2000  
• The Hazardous Wastes (Management and Handling) Rules, 1989  
• The Hazardous Wastes (management, handling and transboundary movement) Rules 2009 
• The Bio-Medical Waste (Management and Handling) Rules, 1998  
• Noise Pollution (Regulation and Control) Rules, 2000,  
• Wild Life (Protection) Amendment Act, 2002  
• Eco Sensitive Zone Notification: Restricting location of industries, mining and other activities in 

Doon Valley (UP)  
• Ministry of Environment and Forest, Guidelines for EIA for River Valley Projects. 
• The Environmental Clearance Notification, 1994 
• Environmental Impact Assessment Notification-2006  
• Environmental Standards of CPCB  

(vi) Noise Pollution (Regulation and Control) Rules, 2000 
(vii) National policy on Resettlement and Rehabilitation for Project Affected Families 2003, MORD 

(2004) 
(viii) The Indian Wildlife (Protection) Act, 1972, amended 1993  
(ix) The Wildlife (Protection) Rules, 1995  
(x) The Indian Forest Act, 1927  
(xi) Forest (Conservation) Act, 1980, amended 1988 (National Forest Policy, 1988) 

• Forest (Conservation) Rules, 1981 amended 1992 and 2003  
• Guidelines for diversion of forest lands for non-forest purpose under the Forest (Conservation) 

Act, 1980  
(xii) The National Environmental Appellate Authority Act, 1997 
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Key Environmental Legislations 
 

Name Scope and Objective Key Areas Operational 
Agencies/Key Players 

Water (Prevention 
and Control of 
Pollution Act, 1974) 

To provide for the prevention 
and control of water pollution 
and enhancing the quality of 
water 

Controls sewage and 
industrial effluent 
discharges 

Central and State Pollution 
Control Board 

Air (Prevention and 
Control of Pollution 
Act - 1981) 

To provide for the prevention 
and control of air pollution 

Controls emissions of air 
pollutants 

Central and State Pollution 
Control Boards 

Forest Act, 1927 To consolidate acquisition of 
common property such as 
forests 

Regulates access to 
natural resources, state 
has a monopoly right over 
land, categories forests 

State government, forest 
settlement officers 

Forest Conservation 
Act, 1980 

To halt India’s rapid 
deforestation and resulting 
Environmental degradation 

Restriction on de-
reservation and using 
forest for non-forest 
purpose 

Central Government 

Wildlife Protection 
Act, 1980 

To protect wildlife Creates protected areas 
(national parks, 
sanctuaries) categories of 
wildlife which are 
protected 

Wildlife Advisory Boards; 
Central Zoo Authorities 

Environment 
Protection Act, 1986 
 
Environmental Impact 
Assessment 
Notifications 1994 

To provide for the protection 
and improvement of 
Environment 

An umbrella legislation; 
supplement laws 

Central government nodal 
agency MoEF; can deplete 
powers to state department of 
Environment 
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Annex 2  Details of Inventory: 220/400kV Charanka – Jangral/Sankhari Transmission Lines 
 

Angle Point 

Sl Nº 
From To 

Distance  
between 
the two 
points 

(Meters) 

Distance of 
line from the 

nearby 
village (Km) 

Names of  the 
villages 

Name of the 
Tehsils 

Name of the 
Districts 

Nº of 
Towers 

Ownership of 
Land (Private, 
Government 

Forest) 

Use of Land Name of 
crops Type of Trees Nº of Affected 

Household 
Nº of affected Tribal 

household 

1 Charanka 
Gantry 

Ap-01 212 4km. Charanka Santalpur Patan 1 Govt. Waste Barren   Babul nil nil 

2 Ap-01 Ap-02 1646 6km. Phangli " " 5 Govt. Waste Barren   Babul nil nil 
3 Ap-02 Ap-03 1543 2km. Patanka " " 5 Govt. Waste Barren   Babul nil nil 
4 Ap-03 Ap-04 1588 2km. Babra " " 5 Govt. Waste Barren   Babul nil nil 
5 Ap-04 Ap-05 2792 2km. Bavarda " " 8 Govt. Waste Barren   Babul nil nil 
6 Ap-05 Ap-06 1794 2km. Rajusar " " 6 Agriculture  Sowing Cotton - nil nil 
7 Ap-06 Ap-07 814 1km. Chhansara " " 3 Agriculture  Sowing Cotton - nil nil 
8 Ap-07 Ap-08 194 0.80km. Parsund " " 1 Agriculture  Sowing Cotton - nil nil 
9 Ap-08 Ap-09 72 1km. Vaghpura " " 1 Agriculture  Sowing Cotton - nil nil 

10 Ap-09 Ap-10 61 1km. Naliya " " 1 Agriculture  Sowing Cotton - nil nil 
11 Ap-10 Ap-11 72 0.70km. Gokhatar " " 1 Agriculture  Sowing Cotton - nil nil 
12 Ap-11 Ap-12 184 1km. Nawagam " " 1 Agriculture  Sowing Cotton - nil nil 
13 Ap-12 Ap-13 668 0.80km. Lakhapura " " 2 Agriculture  Sowing Cotton - nil nil 
14 Ap-13 Ap-14 2103 1km. Limgamdd " " 7 Agriculture  Sowing Cotton - nil nil 
15 Ap-14 Ap-15 929 1km. Meghpura " " 3 Agriculture  Sowing Cotton - nil nil 
16 Ap-15 Ap-16 207 2km. Gotarka " " 1 Govt. Waste Barren   Babul nil nil 
17 Ap-16 Ap-17 1447 1km. Undargadha Radhanpur " 4 Govt. Waste Barren   Babul nil nil 
18 Ap-17 Ap-18 1028 0.70km. Delana " " 3 Govt. Waste Barren   Babul nil nil 
19 Ap-18 Ap-19 2717 0.70km. Kamalpura " " 8 Agriculture  Sowing Cotton - nil nil 
20 Ap-19 Ap-20 926 0.40km. Najupara nana " " 3 Agriculture  Sowing Cotton - nil nil 
21 Ap-20 Ap-21 167 0.30km. Najupara Mota " " 1 Agriculture  Sowing Cotton - nil nil 
22 Ap-21 Ap-22 4721 0.60km. Bismillabad " " 14 Agriculture  Sowing Cotton - nil nil 
23 Ap-22 Ap-23 7944 1km. Babri Harij " 23 Agriculture  Sowing Cotton - nil nil 
24 Ap-23 Ap-24 8991 1km. Gochnath " " 26 Agriculture  Sowing Cotton - nil nil 
25 Ap-24 Ap-25 3420 1km. Daudpur " " 10 Agriculture  Sowing Cotton - nil nil 
26 Ap-25 Ap-26 6214 2km. Masali " " 18 Agriculture  Sowing Cotton - nil nil 
27 Ap-26 Ap-27 2135 1km. Mandvi Sami " 7 Agriculture  Sowing Cotton - nil nil 
28 Ap-27 Ap-28 276 0.90km. Jayramnagar " " 1 Agriculture  Sowing Cotton - nil nil 
29 Ap-28 Ap-29 184 0.80km. Ranawada " " 1 Agriculture  Sowing Cotton - nil nil 
30 Ap-29 Ap-30 867 0.40km. Serpura " " 3 Agriculture  Sowing Cotton - nil nil 
31 Ap-30 Ap-31 2120 0.50km. Dadar " " 7 Agriculture  Sowing Cotton - nil nil 
32 Ap-31 Ap-32 380 1km. Dhadhana " " 2 Agriculture  Sowing Cotton - nil nil 
33 Ap-32 Ap-33 204 0.80km. Khakhal " " 1 Agriculture  Sowing Cotton - nil nil 
34 Ap-33 Ap-34 7886 1km. Jasupura " " 23 Agriculture  Sowing Cotton - nil nil 
35 Ap-34 Ap-35 3936 1km. Ragunathpura " " 12 Agriculture  Sowing Cotton - nil nil 
36 Ap-35 Ap-36 8099 1km. Sonpura " " 24 Agriculture  Sowing Cotton - nil nil 
37 Ap-36 Ap-37 7131 1km. Asaladi " " 21 Agriculture  Sowing Cotton - nil nil 
38 Ap-37 Ap-38 3420 1km. Vithlod " " 10 Agriculture  Sowing Cotton - nil nil 
39 Ap-38 Ap-39 264 1km. Kasra " " 1 Agriculture  Sowing Cotton - nil nil 
40 Ap-39 Ap-40 5938 1km. Devpura " " 17 Agriculture  Sowing Cotton - nil nil 
41 Ap-40 Ap-41 1897 0.20km. Dalpatpura " " 6 Agriculture  Sowing Cotton - nil nil 
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Angle Point 

Sl Nº 
From To 

Distance  
between 
the two 
points 

(Meters) 

Distance of 
line from the 

nearby 
village (Km) 

Names of  the 
villages 

Name of the 
Tehsils 

Name of the 
Districts 

Nº of 
Towers 

Ownership of 
Land (Private, 
Government 

Forest) 

Use of Land Name of 
crops Type of Trees Nº of Affected 

Household 
Nº of affected Tribal 

household 

42 Ap-41 Ap-42 1860 3km. Sampra " " 6 Agriculture  Sowing Cotton - nil nil 
43 Ap-42 Ap-43 2271 2km. Soriyad " " 7 Agriculture  Sowing Cotton - nil nil 
44 Ap-43 Ap-44 1934 1km. Lodhi " " 6 Agriculture  Sowing Cotton - nil nil 
45 Ap-44 Ap-45 2421 1km. Valod Moti " " 7 Agriculture  Sowing Cotton - nil nil 
46 Ap-45 Ap-46 1924 0.40km. Melusan " " 6 Agriculture  Sowing Cotton - nil nil 
47 Ap-46 Ap-47 2385 0.50km. Dhanasara Patan " 7 Agriculture  Sowing   Neem nil nil 
48 Ap-47 Ap-48 2037 0.40km. Dharusan " " 6 Agriculture  Sowing   Neem nil nil 
49 Ap-48 Ap-49 1455 0.80km. Kanusan " " 5 Agriculture  Sowing   Neem nil nil 
50 Ap-49 Ap-50 160 0.70km. Ganeshpura " " 1 Agriculture  Sowing   Neem nil nil 
51 Ap-50 Ap-51 2807 1km. Ablana " " 9 Agriculture  Sowing   Neem nil nil 
52 Ap-51 Ap-52 1663 1km. Masaikpura " " 5 Agriculture  Sowing   Neem nil nil 
53 Ap-52 Ap-53 2672 2km. Delwada " " 8 Agriculture  Sowing   Neem nil nil 
54 Ap-53 Ap-54 201 070.km. Jangral " " 1 Agriculture  Sowing   Neem nil nil 
55 Ap-54 Ap-55 449 0.45km. Jangral " " 2 Agriculture  Sowing   Neem nil nil 
56 Ap-55 Ap-56 130 0.13km. Jangral " " 1 Agriculture  Sowing   Neem nil nil 
57 Ap-56 Ap-57 83 0.83km. Jangral " " 1 Agriculture  Sowing   Neem nil nil 
58 Ap-57 Jangral 

Gantry 
54 0.54km.   " " 1 Agriculture  Sowing   Neem nil nil 

 
Details of Inventory along the 400 kV Charanka Sankhari Transmission Line 

 
Angle Point 

Sl Nº 
From To 

Distance  
between 
the two 
points 

(Meters) 

Distance of 
line from the 

nearby 
village (Km) 

Names of  the 
villages 

Name of the 
Tehsils 

Name of the 
Districts 

Nº of 
Towers 

Ownership of 
Land (Private, 
Government 

Forest) 

Use of Land Name of 
crops Type of Trees Nº of Affected 

Household 
Nº of affected Tribal 

household 

1 Charanka 
Gantry Ap-01 204 3km. Charnka Santalpur Patan 1 Govt. Waste  Barren 

  
Babul Nil Nil 

2 Ap-01 Ap-02 1523 5km. Phangli " " 4 Govt. Waste  Barren   Babul Nil Nil 
3 Ap-02 Ap-03 3165 2km. Patanka " " 8 Agriculture  Sowing Cotton  - Nil Nil 
4 Ap-03 Ap-04 2068 0.70km. Babra " " 6 Agriculture  Sowing Cotton  - Nil Nil 
5 Ap-04 Ap-05 1808 4km. Shidhada " " 5 Agriculture  Sowing Cotton  - Nil Nil 
6 Ap-05 Ap-06 1881 2km. Rajusar " " 5 Agriculture  Sowing Cotton  - Nil Nil 
7 Ap-06 Ap-07 199 0.90km. Chhansara " " 1 Agriculture  Sowing Cotton  - Nil Nil 
8 Ap-07 Ap-08 203 3km. Daigamda " " 1 Agriculture  Sowing Cotton  - Nil Nil 
9 Ap-08 Ap-09 165 1km. Parsund Radhanpur " 1 Agriculture  Sowing Cotton  - Nil Nil 

10 Ap-09 Ap-10 429 1km. Vaghpura " " 2 Govt. Waste  Barren   Babul Nil Nil 
11 Ap-10 Ap-11 1497 1km. Naliya " " 4 Agriculture  Sowing Cotton  - Nil Nil 
12 Ap-11 Ap-12 1095 0.40km. Gokhtar " " 3 Agriculture  Sowing Cotton  - Nil Nil 
13 Ap-12 Ap-13 214 1km. Nawagam " " 1 National Highway Road   - Nil Nil 
14 Ap-13 Ap-14 1529 1km. Limgamdd " " 4 Agriculture  Sawing Cotton  - Nil Nil 
15 Ap-14 Ap-15 1496 1km. Lakhapur " " 4 Agriculture  Sowing Cotton  - Nil Nil 
16 Ap-15 Ap-16 2670 3km. Varahi " " 8 Agriculture  Sowing Cotton  - Nil Nil 
17 Ap-16 Ap-17 628 1km. Meghpur " " 2 Agriculture  Sowing Cotton  - Nil Nil 
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Angle Point 

Sl Nº 
From To 

Distance  
between 
the two 
points 

(Meters) 

Distance of 
line from the 

nearby 
village (Km) 

Names of  the 
villages 

Name of the 
Tehsils 

Name of the 
Districts 

Nº of 
Towers 

Ownership of 
Land (Private, 
Government 

Forest) 

Use of Land Name of 
crops Type of Trees Nº of Affected 

Household 
Nº of affected Tribal 

household 

18 Ap-17 Ap-18 207 2km. Gotarka " " 1 Agriculture  Sowing Cotton  - Nil Nil 
19 Ap-18 Ap-19 4976 2km. Undargadh " " 13 Agriculture  Sowing Cotton  - Nil Nil 
20 Ap-19 Ap-20 8007 1km. Delana " " 21 Agriculture  Sowing Cotton  - Nil Nil 
21 Ap-20 Ap-21 9285 0.50km. Rameshwar " " 24 Agriculture  Sowing Cotton  - Nil Nil 
22 Ap-21 Ap-22 4559 0.60km Gulabpur " " 12 Agriculture  Sowing Cotton  - Nil Nil 
23 Ap-22 Ap-23 5127 0.50km. Najupura nana " " 13 Agriculture  Sowing Cotton  - Nil Nil 
24 Ap-23 Ap-24 1793 0.70km. Babri Harij " 5 Agriculture  Sowing Cotton  - Nil Nil 
25 Ap-24 Ap-25 1119 0.90km. Bismillabad " " 4 Agriculture  Sowing Cotton  - Nil Nil 
26 Ap-25 Ap-26 204 1km. Gochnath " " 1 Agriculture  Sowing Cotton  - Nil Nil 
27 Ap-26 Ap-27 2515 2km. Masali " " 7 Agriculture  Sowing Cotton  - Nil Nil 
28 Ap-27 Ap-28 439 0.70km. Mandvi " " 2 Agriculture  Sowing Cotton  - Nil Nil 
29 Ap-28 Ap-29 208 1km. Jayramnagar " " 1 Agriculture  Sowing Cotton  - Nil Nil 
30 Ap-29 Ap-30 7653 1km. Ranawada " " 20 Agriculture  Sowing Cotton  - Nil Nil 
31 Ap-30 Ap-31 3703 0.30km. Serpura " " 10 Agriculture  Sowing Cotton  - Nil Nil 
32 Ap-31 Ap-32 8371 0.70km. Dadar " " 21 Agriculture  Sowing Cotton  - Nil Nil 
33 Ap-32 Ap-33 7355 1km. Khakhol " " 19 Agriculture  Sowing Cotton  - Nil Nil 
34 Ap-33 Ap-34 3446 1km. Dhadhana " " 7 Agriculture  Sowing Cotton  - Nil Nil 
35 Ap-34 Ap-35 275 0.80km. Jasupura " " 1 Agriculture  Sowing Cotton  - Nil Nil 
36 Ap-35 Ap-36 1679 1km. Ragunathpura  " " 5 Agriculture  Sowing   Neem Nil Nil 
37 Ap-36 Ap-37 2187 1km. Sonpura " " 6 Agriculture  Sowing   Neem Nil Nil 
38 Ap-37 Ap-38 5326 0.70km. Asaladi " " 14 Agriculture  Sowing   Neem Nil Nil 
39 Ap-38 Ap-39 1613 0.70km. Masa " " 5 Agriculture  Sowing   Neem Nil Nil 
40 Ap-39 Ap-40 953 1km. Vithlod " " 3 Agriculture  Sowing   Neem Nil Nil 
41 Ap-40 Ap-41 2876 0.80km. Dunawada " " 8 Agriculture  Sowing   Neem Nil Nil 
42 Ap-41 Ap-42 1564 2km. Khanparda " " 4 Agriculture  Sowing   Neem Nil Nil 
43 Ap-42 Ap-43 1160 0.40km. Bepadar " " 3 Agriculture  Sowing   Neem Nil Nil 
44 Ap-43 Ap-44 2026 0.70km. Wadhasar " " 6 Agriculture  Sowing   Neem Nil Nil 

45 Ap-44 Sankhari 
Gantry 111 0.40km. Valod Nana " " 1 Agriculture  Sowing   Neem Nil Nil 
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Annex 3 Environment Management Plan (EMP) 
Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

Pre-construction 
Temporary use 
of land 

Impact to the existing 
environment 
 

Selection of lands adhering to local laws 
and regulations 
Construction facilities should be placed at 
least 500 m away from water bodies, 
natural flow paths, important ecological 
habitats and residential areas 

water and air quality Air quality 
Standards and 
water quality 
standards 

GETCO 
Contractor 

Detailed design 

Noise generation 
Exposure to noise, 
Nuisance to neighbouring 
properties 

Substation designed to ensure noise will 
not be a nuisance. 
 

Expected noise 
emissions based on 
substation design, 
noise levels 

Noise control 
regulations  
Noise levels to be 
specified in tender 
documents 

GETCO Detailed design Substation 
location and 
design 

Disturbance to the 
adjacent lands and the 
people due to cut and fill 
operations 

Maintained adequate clearance, 
construction of retaining structures, 
minimise cut and fill operations adjoining to 
the dwellings 

Proximity to houses 
and other structures 

Technical 
specification 

GETCO Detailed design 

Exposure to safety 
related risks 

Setback of dwellings to overhead line route 
designed in accordance with permitted 
level of power frequency and the regulation 
of supervision at sites. 

Tower location and line 
alignment selection 
with respect to nearest 
dwellings 

Setback distances 
to nearest houses -  

GETCO Part of tower siting 
survey and 
detailed alignment 
survey and design 

Location of 
transmission 
towers and 
transmission 
line alignment 
and design  

Impact on water bodies / 
land/ residences 

Consideration of site location to avoid 
water bodies or agricultural land as much 
as possible. 
 
Careful site selection to avoid existing 
settlements 

Site location, line 
alignment selection 
(distance to dwelling, 
water and/or 
agricultural land) 

Consultation with 
local authorities and 
land owners, water 
quality standards 

GETCO Part of detailed 
project siting and 
survey and design 

Equipment 
specifications 
and design 
parameters 

Release of chemicals and 
harmful gases in 
receptors (air, water, 
land) 

PCBs not used in substation transformers 
or other project facilities or equipment. 
 

Transformers and 
specifications and 
compliance with 
setback distances (“as-
built” diagrams) 

No PCBs. 
Setback distances 
to nearest houses 

GETCO Detailed design 

Encroachment 
into precious 
ecological 
areas  

Loss of precious 
ecological values/ 
damage to precious 
species 

Avoid encroachment by careful site and 
alignment selection and reconnaissance 
before final siting of activities. 
Minimise the need by using existing towers 
and RoW wherever possible 

Floral and faunal 
habitats loss 

 GETCO Detailed design 
 

Involuntary 
resettlement or 
land acquisition  

Loss of lands and 
structures 

Compensation paid for temporary/ 
permanent loss of productive land 

Public complaints 
 

Rates paid as per 
the Resettlement 
plan/ Frame work 
for the project 

GETCO Prior to 
construction 
phase 
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Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

Encroachment 
into farmland 

Loss of agricultural 
productivity 

Use existing tower footings/towers 
wherever possible 
 
Avoid sighting new towers on farmland 
wherever possible 
 
Farmers compensated for any permanent 
loss of productive land trees that need to 
be trimmed removed along RoW. 

Tower location and line 
alignment selection 
 
Design of 
Implementation of Crop 
and tree compensation 
(based on affected area) 
 
Statutory approvals for 
tree trimming /removal 

Consultation with 
local authorities 
and design 
engineers  

GETCO Part of detailed 
alignment survey 
and design 

Interference 
with drainage 
patterns/Irrigati
on channels 

Temporary flooding 
hazards/loss of 
agricultural production 

Appropriate sighting of towers to avoid 
channel interference 
Appropriate provision or excess soil dug up 
from the cable trenches 

Site location and line 
alignment selection  
Slope of land near 
cable trenches within 
Solar Park 

Consultation with 
local authorities and 
design engineers  

GETCO Detailed alignment 
survey and design 

Explosions/Fire Hazards to life  Design of substations to include modern 
fire control systems/firewalls. 
 
Provision of fire fighting equipment to be 
located close to transformers, power 
generation equipment. 

Substation design 
compliance with fire 
prevention and control 
codes 

Tender document to 
mention detailed 
specifications  

GETCO Part of detailed 
substation layout 
and design 
/drawings 

Construction 
Removal or 
disturbance to 
other public 
utilities 

Public inconvenience Advance notice to the public about the time 
and the duration of the utility disruption 
 
Use of well trained and experienced 
machinery operators to reduce accidental 
damage to the public utilities 
 
Restore the utilities immediately to 
overcome public inconvenience 

Disruption to other 
commercial and public 
activities / Public 
complaints 

Technical 
specification 

GETCO Throughout the 
construction 
period 

Acquisition of 
cultivable lands 

Loss of agricultural 
productivity 
 

Avoid faming season wherever possible for 
the project activities. 
 
Ensure existing irrigation facilities are 
maintained in working condition 
 
Protect /preserve topsoil and reinstate after 
construction completed 
 
Repair /reinstate damaged bunds etc. after 

Land area of 
agriculture loss 
 
Usage of existing 
utilities 
 
Status of facilities 
(earthwork in m3) 
 
Implementation of crop 

Regular monitoring 
compliance with 
regulations 
 
 

GETCO, 
Contractor 
through 
contract 
provisions 
 

Throughout the 
construction 
period 
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Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

construction completed 
 
Compensation for temporary loss in 
agricultural production 

compensation (amount 
paid, dates, etc.) 

Temporary 
outage of the 
electricity 

Loss of power supply to 
the local community 
when distribution lines 
crossing the new 
transmission line are 
switched off 

Advance notice to the public about the time 
and the duration of the utility disruption 
 
Restore the utilities immediately to 
overcome public inconvenience 

Power disruption to 
houses and 
commercial premises 
of power disruption  

Regular monitoring 
during the period of 
strengthening the 
conductors 

Contractor 
GETCO 

Throughout the 
construction 
period 

Equipment 
layout and 
installation 

Noise and vibrations Selection of construction techniques and 
machinery to minimise ground disturbance. 

Construction 
techniques and 
machinery 

Minimal ground 
disturbance  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

 SF6 leakage during 
storage and erection of 
Switchgear 

Record of all substation switchgear, 
cylinders located within secure casings 

Switchgear casings 
and Substation 
bounding 

Ozone Depleting 
substances 

GETCO Throughout 
construction/erecti
on period 

       
Loss of soil Fill for the substation foundations obtained 

by creating or improving local drain system. 
Borrow area sighting 
(area of site in m2 and 
estimated volume in 
m3) 

CPCB norms 
 

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Substation 
construction 
 

Water pollution Minimize construction activities involving 
significant ground disturbance (i.e. 
substation land forming) during the 
monsoon season. Provide drains and 
retention ponds if required. 

Water Quality (pH, 
BOD/COD, Suspended 
solids, other) during 
major earthworks 

GOI water quality 
standards, Timing 
of major 
disturbance 
activities - prior to 
start of construction 
activities 

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Construction 
schedules 

Noise nuisance to 
neighbouring properties 

Minimize construction activities undertaken 
during the night and local communities 
informed of the construction schedule. 

Timing of construction 
(noise emissions, 
[dB(a)]) 

Construction as per 
Scheduled timings 
only  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Provision of 
facilities for 
construction 
workers 

Contamination of 
receptors (land, water, 
air) 

Construction workforce facilities to include 
proper sanitation, water supply and waste 
disposal facilities. 

Amenities for 
Workforce facilities 

Presence of proper 
sanitation, water 
supply and waste 
disposal facilities  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 
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Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

Surplus 
earthwork/soil 

Runoff to cause water 
pollution, solid waste 
disposal 

Excess fill from tower foundation 
excavation to be reused on site or 
disposed of next to roads or around 
houses, in agreement with the local 
community or landowners.  
Location of soil filling site in Solar Park in 
consultation with GPCL. 

Location and amount 
(m3) of fill disposal 
Soil disposal locations 
and volume (m3) 

Appropriate fill 
disposal and 
dispersal locations  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Loss of vegetation and 
deforestation 

Construction workers prohibited from 
harvesting wood in the project area during 
their employment. 

Illegal wood /vegetation 
harvesting (area in m2, 
number of incidents 
reported) 

Complaints by local 
people or other 
evidence of illegal 
harvesting 

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Wood/ 
vegetation 
harvesting, 
cut and fill 
operations 

Effect on fauna Prevent work force from disturbing the 
flora, fauna including hunting of animal and 
fishing in water bodies. 
 
Proper awareness programme regarding 
conservation of flora, fauna including 
ground vegetation to all drivers, operators 
and other workers. 

Habitat loss  GETCO 
 

Construction 
period 

Vegetation Marking of vegetation to be removed prior 
to clearance, and strict control on clearing 
activities to ensure minimal clearance. 

Vegetation marking 
and clearance control 
(area in m2) 

Clearance strictly 
limited to target 
vegetation  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Site clearance  

Soil erosion and surface 
runoff 

Construction near seasonal rivers, erosion 
and flood-prone areas should be restricted 
to the dry season. 
Provision and maintenance of drains and 
retention ponds. 
Treat clearing and filling areas against flow 
acceleration and construction work should 
be carefully designed to minimise 
obstruction or destruction to natural 
drainage. 

Soil erosion Visual inspection 
(Turbidity and 
sedimentation) 

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 

Mechanised 
construction 

Noise, vibration and 
operator safety, efficient 
operation 
 
Noise, vibration, 
equipment wear and tear 

Construction equipment to be well 
maintained. 
 
Proper maintenance and turning off plant 
not in use. 

Construction 
equipment - estimated 
noise emissions and 
operating schedules 

Technical 
specifications, 
safety regulations, 
Noise control 
regulations 
 

GETCO, 
Contractor 
through 
contract 
provisions 
 

Construction 
period 
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Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

Construction of 
roads for 
accessibility 

Increase in airborne dust 
particles 
 
Increased land 
requirement for 
temporary accessibility 

Existing roads and tracks used for 
construction and maintenance access to 
the site wherever possible. 
 
New access ways restricted to a single 
carriageway width. 

Access roads, routes 
(length and width of 
access roads) 

Use of established 
roads wherever 
possible 
 
Access restricted to 
single carriageway 
width within RoW  

GETCO, 
Contractor 
through 
contract 
provisions 
 

Construction 
period 
 

Transportation 
and storage of 
materials 

Nuisance to the general 
public 

Transport loading and unloading of 
construction materials should not to cause 
nuisance to the people by way of noise, 
vibration and dust 
 
Avoid storage of construction materials 
beside the road, around water bodies, 
residential or public sensitive locations 
 
Construction materials should be stored in 
covered areas to ensure protection from 
dust, emissions and such materials should 
be bundled in environment friendly and 
nuisance free manner 

Water and Air Quality 
 

CPCB Emission 
Standards and 
Water Quality 
standards 

GETCO Construction 
period 

Trimming/cuttin
g of trees within 
RoW 

Fire hazards 
 
Loss of vegetation and 
deforestation 

Trees allowed growing up to a height within 
the RoW by maintaining adequate 
clearance between the top of tree and the 
conductor as per the regulations. 
 
Trees that can survive pruning to comply 
should be pruned instead of cleared. 
 
Felled trees and other cleared or pruned 
vegetation to be disposed of as authorised 
by the statutory bodies. 

Species-specific tree 
retention as approved 
by statutory authorities 
(average and maximum 
tree height at maturity, 
in metres) 
 
Disposal of cleared 
vegetation as approved 
by the statutory 
authorities (area 
cleared in m2) 

Presence of target 
species in RoW 
following vegetation 
clearance.  

GETCO, 
Contractor 
through 
contract 
provisions 

Construction 
period 
 

Health and 
safety 

Injury and sickness of 
workers and members of 
the public 

Contract provisions specifying minimum 
requirements for construction camps 
 
Contractor to prepare and implement a 
health and safety plan and provide workers 
with required PPE. 
Contractor to arrange for health and safety 
awareness programmes 

Contract clauses 
(number of incidents 
and total lost-work days 
caused by injuries and 
sickness) 

GETCO and ADB 
Health and safety 
standards 

GETCO 
(Contractor 
through 
contract 
provisions) 

Construction 
period 
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Project 
Activity 

Potential 
Environmental Impact 

Mitigation Action Parameters to be 
Monitored 

Standards Institutional 
Responsibility

Implementation 
Schedule 

Nuisance to 
nearby 
properties 

Losses to neighbouring 
land uses/ values 
 

Contract clauses specifying careful 
construction practices. 
 
As much as possible existing access ways 
will be used. 
 
Productive land will be reinstated following 
completion of construction 
 
Compensation will be paid for loss of 
production, if any. 

Contract clauses 
Design basis and 
layout 
Reinstatement of land 
status (area affected, 
m2) 
Implementation of 
Tree/Crop 
compensation (amount 
paid) 

Incorporating good 
construction 
management, 
design engineering 
practices. 
Consultation with 
affected parties 
immediately after 
completion of 
construction and 
after the first 
harvest  

GETCO 
(Contractor 
through 
contract 
provisions) 

Construction 
period 

Operation and Maintenance Phase 
Electric shock Death or injury to the 

workers and public 
 
 

Security fences around substation 
 
Establishment of warning signs 
 
Careful design using appropriate 
technologies to minimise hazards 

Proper maintenance of 
fences and sign boards 
 
Usage of appropriate 
technologies (lost  
work days due to 
illness and injuries) 

Periodic 
maintenance 
 
Number of 
programmes and 
percent of staff/ 
workers covered  

GETCO 
 

Throughout the 
operation 

Noise 
generation 

Nuisance to the 
community around the 
site 

Provision of noise barriers near substation 
sites 

Noise level Noise level (db)- 
Once a year 

GETCO 
 

Throughout the 
operation 

Soil Erosion Removal of top soil  Planting of buffer zone species suitable for 
arid climate. 

Turbidity of water 
(Visual Inspection) 

Visual inspection 
(Turbidity and 
sedimentation) 

GETCO Throughout the 
operations 

Maintenance of 
Transmission 
line 

Exposure to 
electromagnetic 
interference 

Transmission line design to comply with 
the limits of electromagnetic interference 
from overhead power lines 

Required ground 
clearance (metres)  

Ground clearance, 
standards on EMF 

GETCO Throughout the 
operation 

Substation 
maintenance 

Exposure to 
electromagnetic 
interference 

Substation design to comply with the limits 
of electromagnetic interference within floor 
area 

Required vibrations 
level, instrumentation 

Technical 
specifications  

GETCO Throughout the 
operation 

Oil spillage Contamination of 
land/nearby water bodies 

Substation transformers located within 
secure and impervious bundled areas with 
a storage capacity of at least 100% of the 
capacity of oil in transformers and 
associated reserve tanks. 

Substation bounding 
(“as-built” diagrams) 

Hazardous Waste 
(Management, 
handling, 
transboundary 
movement) Rules 
2009 

GETCO Throughout the 
operation 

Operation of 
Switchgear 

Leakage of SF6 gas Record of all substation switchgear located 
within secure casings 

Switchgear casings 
and Substation 
bounding 

Ozone Depleting 
substances 

GETCO Throughout the 
operation 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation       67 

 
Annex 4 Environmental Monitoring Plan 
 
Environment
al 
component  

Project stage Parameters to be 
monitored 

Location Frequen
cy 

Standards Rate (Rs.) Implementation Supervision 

A. Pre 
construction 
stage (The 
project once  
assigned to 
contractor) 

PM10, PM2.5, SO2, 
NOx, SPM, CO 
along with 
Meteorological data-  
temperature 
Humidity, wind 
speed, wind 
direction 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

One 
time  

National Air 
quality standards 
of CPCB 

Per sample 
Rs. 15000 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

B. Construction 
Stage 
 

PM10, PM2.5, SO2, 
NOx, SPM, CO 
along with 
Meteorological data- 
temperature 
Humidity, wind 
speed, wind 
direction 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

Two 
times 

National Air quality 
standards of CPCB 

Per sample 
Rs. 15000 

Contractor by 
CPCB approved 
laboratory 

Contractor/ 
PMU 

1.Air Quality  
 

C. Operation 
Stage 
 

PM10, PM2.5, SO2, 
NOx, SPM, CO 
along with 
Meteorological data-  
temperature 
Humidity, wind 
speed, wind 
direction 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

One 
time 

National Air quality 
standards of CPCB 

Per sample 
Rs. 15000 

Contractor by 
CPCB approved 
laboratory 

PMU  

A. Pre 
construction 
stage (The 
project once 
assigned to 
contractor) 

EC, TSS, DO, BOD, 
PH Oil and grease, 
Pb, 

Nearest wells (2 
wells) around the 
substation 

One time National water 
quality standards 
of CPCB 

Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory 

Contractor/ 
PMU 

B. Construction 
Stage 
 

EC, TSS, DO, BOD, 
PH, Oil and grease, 
Pb  

Nearest wells (2 
wells) around the 
substation 

Three  
times/yea
r 

National water 
quality standards of 
CPCB 

Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

2.Water 
Quality 
 

C. Operation 
Stage 
 

EC, TSS, DO, BOD, 
PHOil and grease, 
Pb 

Nearest wells (2 
wells) around the 
substation 

1 
time/year 

National water 
quality standards of 
CPCB 

 Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory  

PMU  
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Environment
al 
component  

Project stage Parameters to be 
monitored 

Location Frequen
cy 

Standards Rate (Rs.) Implementation Supervision 

A. Pre 
construction 
stage (The 
project once 
assigned to 
contractor) 

Noise level (dB 
level) 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

A single 
time  

CPCB standards 
for Noise and 
vibrations 

Per sample 
Rs. 6000 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

B. Construction 
Stage 
 

Noise level (dB 
level) 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

2 times/ 
year 

CPCB standards 
for Noise and 
vibrations 

Per sample 
Rs. 6000 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

3.Noise/ 
Vibration 
 
 

C. Operation 
Stage 
 

Noise level (dB 
level) 

Inside and 
outside (0.5 km) 
of the proposed 
substation  

3 
times/yea
r 

CPCB standards 
for Noise and 
vibrations 

Per sample 
Rs. 6000 

Contractor by 
CPCB approved 
laboratory  

PMU  

A. Pre 
construction 
stage (The 
project after 
assign to 
contractor) 

PH, Sulfate (SO3 ), 
Chloride, ORP, 
water Soluble salts 
EC, Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed 
substation 

A 
single 
time  

Technical 
specifications 

Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

B. Construction 
Stage 
 

PH, Sulfate (SO3 ), 
Chloride, ORP, 
water Soluble salts 
EC, Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed 
substation 

Two 
times 

Technical 
specifications 

Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory  

Contractor/ 
PMU 

4. Soil 

C. Operation 
Stage 
 

PH, Sulfate (SO3 ), 
Chloride, ORP, 
water Soluble salts 
EC, Organic Matter, 
Moisture Content 

Inside and 
outside (just 
close to the 
proposed site, 2 
locations) of the 
proposed 
substation 

A 
single 
time 

Technical 
specifications 

Per sample 
Rs. 1500 

Contractor by 
CPCB approved 
laboratory 

PMU  

 
 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation       69 

Abbreviations: 
SO2- -Sulphur Dioxide  NO2- - Nitrogen Dioxide CO- Carbon Monoxide 
Pb- Lead PM10- Particulate Matter <10 TSPM- Total suspended Particulate Matter 
EC- Electrical Conductivity DO- Dissolved Oxygen TSS- Total Suspended Solis  
BOD- Biological Oxygen Demand NAAQS- National Air Quality Standards  
NWQS- National water Quality Standards  GETCO- Gujarat Energy Transmission Corporation 

   
Notes: Transport/Accommodation & Sample collection cost, VAT are not included for the EMoP. 
Source for Rates: MoEF (CPCB) New Delhi, Notification Dated 15 June 2008 
Nearest Board’s Laboratory: Synergy House –II, Gorwa Subnanpura Road, Vadodara - 390023  
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Annex 5 Due Diligence Report: 500 MW Charanka Solar Park Phase I 
 
A4.1 INTRODUCTION 
1. The Transmission project connects to a Solar electricity generating facility (500MW Charanka Solar Park 
in Gujarat) for which Gujarat Power Corporation Limited (GPCL) is the nodal agency. GPCL is implementing 
the project in private sector participation mode with Solar power developers. Power generation from the 
Solar photovoltaic (PV) and concentrated solar (CSP) plants will be transferred to the electric pooling 
substation using 66 kV power cables from the private power developers switchyards. 
 
2. The detailed project report prepared by GETCO for power evacuation upto the Gujarat State Grid has 
already been completed. The power evacuation system using 66 kV cables from the power developers 
switchyard to the 66/220/400 kV Pooling substation. The associated switchyard proposed on the 450 m x 
650 m site, is located within the 5000 acres Solar Park owned by GPCL, as per the master plan Figure 5. 
Apart from the Solar power generation facility itself, the proposed Solar project will require setting up other 
associated facilities for roads, staff quarters, administrative building, water and sewage treatment plants etc. 
Detailed Project Report has been prepared by Mott Macdonald for the development of the Solar Park has 
taken all design consideration in the physical plan for development of these associated facilities and power 
evacuation lines upto the electrical pooling substation.  
 
3. According to GPCL, the Park does not require any Environment clearance from Ministry of Environment 
and Forest and no Environment Impact Assessment (EIA) study needs to be carried out as per the EIA 
notification of 14th Sept 2006. However, GPCL has commissioned a Rapid Environmental Impact 
Assessment (EIA), which is in accordance to the SEAC Gujarat Guidelines9 by NEERI (National Environment 
Engineering Research Institute, Hyderabad), a government institution engaged in the area of environment 
research.  
 
 
A4.2 APPROACH AND METHODOLOGY 
4. The Project Team has made visits to the Charanka Village and the proposed Solar Park Phase I 
between November 2010 and February 2011. The data was collected from various documents listed below:  

• GPCL’s geotechnical investigation report by Dr. K.C. Thaker and K.K. Thaker 
• GPCL’s Detailed Project Report by Mott Macdonald 
• GPCL’s Topographical Survey Report by EIT Technologies Pvt. Ltd. 
• KPMG’s Solar Park Phase I Presentation 
• GPCL’s Daft R&R Policy by Dr. P.K. Das 
• GETCO’s Detailed Project Report 
• GETCO’s Environment and Social Impact Analysis Report  
• GPCL’s Master Plan Map for Solar Park Phase I 

5. Public Consultations were also conducted by the social team at the Charanka site. The environment 
team also met with representatives of NEERI, Hyderabad who has been engaged in preparation of the 
Environment Impact Assessment (EIA); M/s EIT Technologies Pvt. Ltd. who have conducted geotechnical 
investigations and also prepared the Master Plan map; and Mott McDonald who have prepared the Detailed 
Project Report for the Solar Park.  
 
6. NEERI is conducting the impact assessment in accordance with the Terms of Reference approved by 
GPCL. It includes development of an Environmental Management Plan (EMP) to ensure development of the 
project will not cause significant environmental and social impacts. Development of the Solar Park will follow 
the EMP requirements laid down by the NEERI document and the local government environmental laws. 
NEERI, will also prepare an environmental monitoring plan for this park. The environmental category 
classified for this park, will be “Category B” as per Ministry of Environment and Forests and Gujarat Pollution 
Control Board. 
 
7. This Due Diligence Report covers the potential impacts caused by the development of the Solar Park.  

                                                     
9Guidelines to Project Proponents for Preparation of EIA Report, State Level Expert Appraisal Committee (SEAC),Gujarat Pollution 
Control Board 
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A4.3 SOCIO-ECONOMIC PROFILE OF THE CHARANKA VILLAGE  
 
8. The proposed 2024.15 Ha (5,001.67 acres) of Solar Park–Phase I is located in North Gujarat at 
Charanka village in Santalpur Tehsil of Patan District, as shown in Figure 20. The land identified by GPCL, 
falls within the village land of Charanka, Santalpur tehsil, Patan district, Gujarat State. Village Charanka is 
situated about 46 km from Varahi (headquarters of tehsil Santalpur. The district headquarter Patan is at a 
distance of 136 km. 
 
A4.3.1 Population 
9. Population wise Charanka village have around equal male female ratio. Total population of that area is 
1300 including 585 male, 565 female and 150 children (Table A4.1). 
 

Table A4.1:  Population of Village Charanka 
Total Population Male Female Children 
1300 585 565 150 
 
A4.3.2 Education 
10. The education facility, children have primary school (upto 7th standard) in the village beyond which the 
children have to go Santalpur for secondary and higher secondary education studies which is 16 km from 
village Charanka. Detail regarding (availability of primary, secondary, higher secondary and college 
education with distance from the village) is provided in Table A4.2 below: 
 

Table A4.2: School/College in Village Charanka 
School/College Availability Distance 
Primary School In village up to 7th standard.  
Secondary School At Santalpur 16 km 
Higher Secondary School At Santalpur 16 km 
College At Radhanpur 45 km 
 
A4.3.3 Available amenities in village  
11. Detail of other facilities like water, toilet, medical, and power in the village Charanka are shown in Table 
A4.3 as follow: 
 

Table A4.3:  Available amenities in village 
Available amenities Status 
Potable water Available through Well and Pond 
Sources of water Available through Well and Pond 
Toilets Not available 

Medical facility 

1. Not available in village (available in Santalpur at 16 km) 
2. Medical facility like 108 available but weak because of lack of 

transportation. 
3. Disease like Stone, Cholera, Typhoid and water related disease 

are major concern. 
Education facility available In village up to 7th standard 
Community hall available In village 
Recreation facility Not available In village 
Electricity for agriculture and 
domestic use 

Electricity is available through 11 kV JGY feeder (no three phase 
agriculture connection) 

Transportation State transport facility not available 
Roads Not in good condition 
 
A4.3.4 Socio-economic condition 
12. Employment provides an easy insight into the socio-economic condition of the village. The village status 
of the employment and statistic regarding sources of livelihood of villagers are shown in the Table A4.4. 
 

Table A4.4:  Employment Status 
Status of Employment 
Employment 55 % 
Unemployment 45 % 
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Status of Employment 
Sources of livelihood Status 
Occupation Nil 
Business 5 % 
Agriculture 20 % 
Dairy 20 % 
Labour 15% 

 
13. ADB Social and Gender team has prepared a Social analysis based on the sample survey of 
approximately 10 % of households in Charanka Village, which may be read along this section. 
 
A4.4 THE PROPOSED SOLAR PARK PHASE I SITE 
 
14. The salient features of the Solar Park Phase I Project site include: 
• Geographical location of the site Latitude 230 54’ 20.24” Longitude 710 11’ 54.29”. 
• The maximum and minimum elevation of the site is 42.75 m and 7.06 m respectively above mean sea 

level (MSL). 
• Perimeter of the site has been estimated to be 25.81 km. 
• The site is surrounded by the Rann of Kutch in the North, Reserved forest in the East, Aluvas village/ 

asphalted road connecting Charanka and Fangli villages in the South; and agricultural lands/Rann of 
Kutch lands falling within the village of Charanka in the West. 

• The site is best approached from NH 15 (between KM Stone No 186 and 187) through an existing 
Asphalt road having a carriage way width of about 3.5 M wide (Single lane), covering a length of about 
15.5 km. The road passes through the villages of Bakutra and Dhokavada respectively en-route. 

• The site is located approximately 220 km from Ahmedabad. The nearest rail head is located at a 
distance of about 16.5 km and it is at Santalpur town on Palanpur-Disa-Gandhidham-Kandla Port Trust 
section of the Western railway. The nearest Airport is at Gandhidham/Kandla and is about 161.5 Kms. 
The nearest Port is Kandla and is about 163.5 Kms 
 

15. Figure 20 gives the location of Solar Park Phase I site: Figures 2, in the IEE document gives the satellite 
location, Figure 5 gives the Master Plan map and the Figure 6 gives the physical corridor/layout plan with the 
park. Figure 7 gives the cable trench design and Figure 8 gives the schematic layout of all internal park 
cabling. 
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Figure 21: Project Location: Solar Park Phase 1 

 
                 Source: EIT and DPR of Mott MacDonald 2011 
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A4.5 KEY ENVIRONMENTAL ASPECTS MEASURES 
A4.5.1 Land use and Cable Layout 
16. Majority of the land is under wasteland while the private land is under seasonal cultivation of bajra, jowar 
and sesame. Besides, ~ 181 hectare of land is under seasonal nalah and reservoir. Therefore, developable 
land available in the Solar Park is about 1,843.15 hectare as mentioned in Table A4.5 below. 

Table A4.5: Available Developable Land Area (hectare) 
1  Total identified land by GPCL  2,024.15 
2  Land under Nalah and Reservoirs  ~ 181 
3  Net Developable Land  1,843.15 

Source: EIT Report analyzed by Mott MacDonald India 
 
17. As shown in Figure 6, the cable corridor and laying plan along with the design of trench in Figure 7 
shows that the land will have to be uniformly procured to enable laying of cable trenches as per Figure 8 
plan. Therefore the land acquisition process and Resettlement issues (dealt with in separate ADB report) will 
have to be resolved before the power evacuation scheme within the park is erected. 
 
18. The trenches will be dug with mechanised equipment and the cables will be laid. The provision for 
excess soil dug up from these trenches will have to be planned. EMP of the transmission project as well as 
EIA will have to be implemented to avoid any adverse impacts. 
 
A4.5.2 Catchment Area and Drainage 
19. The topographical survey and terrain evaluation clearly indicates that the land earmarked for Solar Park 
slopes from South to North draining the precipitation into the Rann of Kutch, which skirts the Northern 
boundary of the project area. There are two major streams which have become an integral part of the project 
area besides the third which is towards eastern part of it. 
 
20. There are 8 no of tanks which include a reservoir and are being maintained by Irrigation Department 
within the project area. These tanks get breached frequently during monsoon. There are several instances 
wherein the breaching has resulted in flooding of the entire area making access to the site virtually 
impossible. The sides of this reservoir lined to protect the sides from erosion and for storing the water for 12 
months. Since SSNL pipeline will only supply water for 9 months each year (with 3 months for maintenance 
purposes), the storage capacity of the reservoir shall be enhanced. The other tanks will be removed to make 
land available for the Solar Park. GPCL informs that it will provide two water connections to the Charanka 
village from this reservoir round the year and since there will be no agricultural fields left within the park once 
the park is operational, these season tanks can be constructed outside the park for the villagers if so desired.  
 
21. In addition to the main nalah, there are small nalahs in the east and west of main nalah. These combine 
and flow to join the main nalah near its outfall into the reservoir. There are a few small nalahs in the west and 
east sides which drain away from the project area. But their catchments are very small compared to whole 
project area. Tanks are located on some of them. There are pockets of depressions as well, which remain 
waterlogged during monsoon. Depth of these depressions varies from 0.1 m to 0.25 m. Spills from these 
tanks also flow downstream to the nalah as shown In the Figure 21. Table A4.6 below gives the details: 

 
Table A4.6:Catchments and Sub-catchments 

S.No Name of catchment  Catchment Area (sq km) 
1  Main nalah- upper reach (1A)  16.72 
2  Main nalah (total) (1)  19.59 
3  East nalah upper reach (2A)  1.84 
4  East nalah (total) (2)  6.30 
5  West nalah (3)  15.39 
 Total 41.68 

 
22. Both sides of the main nalah will be lined to retain water and reduce water loss as per details given in the 
DPR. The catchment drainage pattern shows that all water from the sides South, East and West is getting 
drained to the Northern side where this main reservoir based. Some of the small nalahs will cease to exist 
when the park is made and the water will flow in small channels along the roads to the main reservoir. 
 
23. Figure 21 gives the Solar Park Phase1 Catchment Area that influences the project site. Figure 22 
provides the Contour/Topographical details of the Solar Park Phase I giving details of the topographic 
features of the project site.   
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Figure 22: Phase 1 - Catchment Area 
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Figure 23: Contour/Topographical details of the Solar Park Phase I 
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A4.5.3 Buffer Zone  
24. The Solar Park site is abutted by Rann of Kutch and forest land. Usually in an industrial park buffer zone 

is required to safeguard these critical ecological areas. In case of Solar Park no such provision is 
required as it involves zero emission and zero waste. However, in keeping in par with industrial estates 
and to ensure availability of green spaces, buffer areas upto 300 m on all sides of the park will be 
provided (refer Figure 6). The species that are considered suitable for buffer area that are considered 
suitable for Solar Park are mentioned in Table A4.7. 
 
Table A4.7:Suitable tree species for saline, alkali or usar soil at Solar Park, Gujarat 

BOTANICAL NAME LOCAL NAME ENGLISH NAME 
Acacia auriculiformis A. Cunn. ex Benth. Bangali baval Australian wattle 
Acacia nilotica (L.) Willd ex Delile ssp. indica 
(Benth.) Brenan Bawal, Desibaval Black babool 

Aegle marmelos (L.) Corr. Bili Bael tree, Golden apple 
Ailanthus excelsa Roxb. Moto Arduso Tree of Heaven 
Albizia lebbeck (L.) Benth. Kalo saras, Siris, Moti Haradi Indian walnut and Parrot tree 
Albizia procera (Roxb.) Benth. Gular, Kilai   
Azadirachta indica A. Juss. Limdo Neem 
Bambusa arundinacea (Retz.) Willd. Kanti vaans Bamboo tree 
Boswellia serrata Roxb. ex Colebr. Gugal, Dhupelio,Salai Incense tree 
Butea monosperma (Lamk.) Taub. Kesudo, Khakharo, Palas Flame of the forest 
Callistemon citrinus (Curtis.) Skeels Bottle brush Bottle brush 
Cassia auriculata L. Aval   
Cassia fistula L. Garmalo Golden shower 
Casuarina equisetifolia L. Mayurpankhi, Sharu Beef- wood tree 
Commiphora wightii (Arn.) Bhandari Gugal   
Cordia gharaf (Forsk.) Ehrenb & Asch. Nani gundi   
Emblica officinalis Gaertn. Amla Indian Gooseberry 
Eucalyptus globulus Labill. Nilgiri Tasmanian blue gum tree 
Gliricidia sepium (Jacq.) Kunth ex Walp Gliricidia Gliricidia 
Gmelina arborea Roxb. Sevan Malay- Bushbeech, white teak 
Lagerstroemia indica L. Chinai mendhi   
Madhuca indica J.f. Mahudo Mowra butter tree 
Manilkara hexandra (Roxb) Dubard. Rayan   
Melia azedarach L. Bakan limdo Persian Lilac 
Morus alba L. Shetur White mulberry 
Parkinsonia aculeata L. Rambaval Horse bean tree 
Phoenix acaulis Roxb. ex Buch.-Ham.     
Pongamia pinnata (L.) Pierrre Karanj Indian beach 
Prosopis cineraria (L.) Druce. Khijdo, Shami   
Prosopis juliflora (Swartz.) DC. Gando baval Mesquit 
Punica granatum L. Dadam Pomegranate 
Salvadora oleoides Decne. Mithijar   
Salvadora persica L. Piludi Toothbrush tree 
Sapindus emarginatus Vahl. Aritha Soap-nut tree 
Tamarindus indica L. Khati amli Tamarind 
Terminalia arjuna ( Roxb. Ex DC) Wight & Arn Arjun   
Thespesia populnea L. Paraspiplo, Pardesi bhindi   
Vitex negundo L. Nagod Chaste Tree, Vitex 
Ziziphus mauritiana Lamk. Bor, khatibor The Chinese date 

 
 
A4.5.4 Geological Investigations 
25. The project consists of the proposed Solar park which includes installation of photovoltaic (PV) and CSP 

units; transformers substation and O&M Building. The following preliminary Table 4.8 shows loads and 
settlement criteria for project features that were considered for this investigation. 

 
Table A4.8: Civil Foundation Designs 

Max. settlement Structure Details Approx. Load Approximate 
Footing Size Total Differential 

Transformer Pad Max 15 T / m2 2.5m X 2.5m 40 25 
O & M Building Max 15 T / m2 1.5m X 1.5m 40 25 
PV Panel Support 
Pier 

Vertical Load of Max 
0.5 T 1.0m X 1.0m 25 NA 

PV Panel Support 
Pier Lateral Load of 1 T 1.0m X 1.0m 25 NA 

PV Panel Support 
Pier Moment of 0.5 T-m 1.0m X 1.0m 25 NA 
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26. At Charanka village, towards South and South West direction of the village, rock is exposed at surface 

whereas alluvial thickness increases towards the North direction. As per the exploratory boring logs 
spread on the entire project site, soil encountered during our subsurface investigation generally 
consisted of dense clayey sand, and stiff to very stiff sandy clay of intermediate plasticity, that was 
typically saturated in place up to about 4.0 to 5.0m from EGL, followed by highly weathered, weak and 
fragmented rock with infilled soil. Rock is completely fractured to thinly bedded, and at places, lenses of 
cobbles and boulder size interlocking rock fragments mixed with soil. 

 
27. Based on the results of geotechnical investigation, the site appears suitable, from a geotechnical 

standpoint and for the proposed development of a Solar plant. For all structures as well as for PV Solar 
Panels isolated shallow footings are recommended .Illustrative details are in Table A4.8 above. It is 
recommended to provide shallow spread footings to support the transformers, substation, administrative 
building, O&M building and the PV panel support structures. It is recommended that the base of the 
shallow spread footings be embedded at least 1.5 m below the overlying ground. Sub soil is very 
corrosive. Soil falls in class 3; therefore OPC with C3A content less than 5% & 8% shall be used. 
Concrete shall be designed for severe exposure condition. Minimum cement content shall not be less 
than 400 kg / m3 and maximum water cement ration (W/C) of 0.40. Liquefaction is unlikely under 
earthquake condition. 
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A4.5.5 Water Demand Estimation 
 
Solar PV Module  
25. While considering power generation by PV units, only cleaning water would be considered with twice 
daily cleaning cycle.  
 

Description Unit Quantity 
Size of Solar Photovoltaic Module: Sq m 4.6 
Power Generation by One Module:  MW 0.00026 
Cleaning of water required: lit/cycle/sq m 0.2  

Source: CEL Solar PV module and MML team  
 
Concentrated Solar Power  
26. The break-up of water consumption for 1 MW power generation through CSP with plant operation 
envisage for 8 hrs:  

Description M3/hour 
Evaporation loss in Cooling tower 2.4 
Blown-own water 0.6 
DM water make 0.1 
Service water 0.06 
Miscellaneous water 0.2 
Residential 0.14 

Source: TERI Report  
Total Water Demand 
27. The water demand for the generation of power is estimated at 7 MLD. The estimated demand includes 
all forms of water usage such as industrial, residential.  
 
28. The basis for estimation of demand is given in Table A4.9. 
 
 
A4.5.6 Water Supply – Pipeline 
 
GPCL and Sardar Sarovar Nigam Limited (SSNL) agreement 
29. SSNL agreed to provide water to GPCL’s Solar Park Phase I&II on the condition that Narmada water 
shall only be provided to power plant with air-cooled technology as the thermal water cooled technology 
required ten times more water. 
 
30. GPCL shall store water for the period when Narmada canal is not operational for maintenance and 
other purposes for three months in a year. 
 
31. The design particulars are as follows: 

i. Gradient 1:10,000 
ii. Design Discharge: 220 cumecs 
iii. Critical velocity : 1.694 m/sec 
iv. Discharge required as per cut off statement: 122.28 cumecs 

 
32. Figure 23 gives the physical location of the pipeline proposed for Solar Park Phase I. As detailed earlier, 
the main lined nalah will start after pipline finishes. The canal section depicting lining of the canal by SSNL is 
provided in Figure 23. 
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Table A4.9: TOTAL WATER DEMAND FROM SOLAR PARK PHASE I 
 
I.  WATER REQUIREMENT FOR PV TECHNOLOGY  

Description Unit Quantity 
Area of one Solar PV module Sq m 4.6 
Power generated by one Solar PV module MW 0.00023 
Total Power generation by PV  MW 490 
Area required for power generation Sq m 9,805,448 
Cleaning water required/cycle/sq m  litres 0.2 
Nos. of Cleaning Cycle/Day  2 
Water required/Day litres 3,922,179.2 
Water required /Day for PV Module (490 MW) MLD 3.922 
Water required/Day/Plot for PV Module KL/Day 40 

II.  WATER REQUIREMENT FOR CSP TECHNOLOGY 
A.  Water Demand for Cooling and Blow-down MW 100 
 Water required/Hr/Mw generation Cum 3 
 Total water required/Hr  Cum 300 
 Working Hr./Day Hr. 8 
 Water required/Day  Cum 2400 
 Water required/Day  MLD 2.4 
B.  Water Demand for DM Plant   
 Water required/Hr/Mw generation Cum 0.1 
 Total water required/Hr  Cum 10 
 Working Hr./Day Hr. 8 
 Water required/Day  Cum 80 
 Water required/Day  MLD  0.08 
C.  Water Demand for Service and Miscellaneous   
 Water required/Hr/Mw generation  Cum 0.26 
 Total water required/Hr  Cum 26 
 Working Hr./Day Hr. 8 
 Water required/Day  Cum 208 
 Water required/Day  MLD 0.208 
 Total CSP water Demand (A+B+C) (100 MW)  MLD  2.688 
 Water required/Day/Plot for CSP  MLD  0.896 

III.  WATER DEMAND FOR RESIDENTIAL/ASSOCIATED INFRASTRUCTURE* 
Description Unit Quantity 
Water Demand For Residential  MLD  0.38  
TOTAL WATER DEMAND (I+II+III)  ~7.0   

* Considering PV module PM 160 of Central Electronics Limited  
Source of data: Mott Macdonald report Nov 2010 

DPR data is based on 590 MW of Power being generated (490 SPV and 100 CSP). 
 
Note*: Water required for operation and maintenance of electrical substation and other electrical facilities 
including domestic requirements would be about 4000 – 5000 litres per day.  
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Figure 23: Pipeline to Solar Park from Chainage 32.97 km 
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Figure 24: Cross-section of KB Canal Chainage 0.0 to 32.97 km 
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A4.6 EVALUATION OF GPCL/GETCO DOCUMENTS 
 
33. The ADB team conducted an “internal due diligence” of key environmental issues relating to the 
Charanka Solar Park as the EIA to be developed by NEERI was not available at the time of this IEE 
development. This due diligence report has been concluded after taking all issues that were deemed 
important for Safeguards reporting matters. The report consists of sections that focussed on:  
1. Socio economic and demographic profile read along with the social and gender document. 
2. Land-use Management to review loss of cultivable land. 
3. Catchment and Drainage, Contour Maps to review surface water patterns. 
4. Buffer Zone plantation. 
5. Geological profile to assess Earthquake zone analysis. 
6. Water Demand and Water Supply through Pipe line to Solar Park to assess water availability. 
 
34. This due diligence resulted in the following inferences: 

• The availability of clean drinkable water shall increase to the whole year at the villages,  
• There will be availability of water for irrigation from the SSNL canal being brought to the area due to 

this park, 
• Catchment area consideration being taken while designing land use of the Solar Park land area, 
• Reserve Forest and no encroachment on natural reserves of wild life, avifauna and animals in the 

project area, 
• Earthquake proof design adequacy in structures being constructed at the Park, 
• The handling of complaints and grievances (if any) as per draft R&R policy of GPCL, and 
• Assurance to develop the Park in line with the ADBs Safeguards Policy Statement 2009 and within 

the Laws of Government of Gujarat. 
 
A4.7 ENVIRONMENT MITIGATION MEASURES 
35.  GPCL has informed that an R&R plan is being developed for all GPCL facilities by Dr. PK Das. 
According to this draft plan, GPCL will actively provide social services to all surrounding communities, which 
will continue, with net benefits being increased due to the Solar Park project. This might include reliable 
power connection to neighbouring Charanka community, providing available placement in the Solar Park to 
all. The key benefits of the new 500MW plant on the local community will include: improved roads, reliability 
of power supply, increased access to drinking and piped water supply, vocational training programs, 
improved facilities, and local markets development, and increased employment benefits to all eligible 
persons. 
 
36. Based on the due diligence study findings, ADB had informed GPCL to ensure that the EMP for the 
Solar Park will be adhered to based on the EIA document prepared by NEERI and will be implemented as 
per GOI regulations and ADBs Safeguards Policy Statement 2009. If at time of project implementation, it is 
found certain activities are not compliant with GOI/ADB policies, then GPCL will ensure that the proper 
mitigation measures within the Solar Park are implemented as per the EMP prepared by NEERI and the 
GETCO shall follow the EMP attached to this IEE document. 
 
37. Private Developers shall follow the EIA recommendations of the NEERI report while establishing their 
SPV/CSP plants. 
 
 
A4.8 CONCLUSION 
38. GPCL and GoG have agreed in principle to adhere to GOI environmental requirements as well as ADB 
safeguard requirements in general. ADB recognises that once the EIA for the Solar Park by NEERI has been 
completed, EMP of the Solar Park will have precedence over this due diligence recommendations for the 
park related activities. 
 



 
IEE for Charanka Solar Park Phase I Power Transmission 
7099-IND: Integrated Renewable Energy Development Project 
Implementing Agency - Gujarat Energy Transmission Corporation 84 

Annex 6 Record of Findings from Public Consultations  
 
 

Table A5-1: Public Consultations 
Village Participants Issues and Public Perceptions 

• Villagers are not aware about project and project components but villagers are given 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 1500 with 200 households with 3 grocery shops and 1 

flour mill 
• There is no industrial set up around the village  
• General economic activities in village are agriculture and agriculture labor. Major land 

usage is for agriculture in village for cropping pattern is 3 seasonal. Cotton, Deval, 
Jawar are major crops. Average value of crops are Cotton-400-600/20Kg, Deval-300-
500, Jawar-500-800/ 20 Kg and average land holding is 3 bigha to 5 bigha villagers 
demands for irrigation water and they don’t have any access to forests  

• Average rates for land are Rs 4 lakh per bigha for private land, and Rs 30,000 per bigha 
for government lands 

• Villagers are getting power supply from National Grid, with no other alternative source 
of electricity and 5-10 Unit is the average energy consumption per household for which 
they pays around Rs 200 – 500 per month with Rs 3 per unit for domestic as electricity 
rate 

• Source of drinking water is piped supply line 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• Shortage of water for human consumption, irrigation, and other downstream uses is a 

problem in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is fine, Hospital available in Radhanpur-12 km, no chronic disease & 
people are aware about HIV/AIDS 

• Most of the people in village are poor, 50% are literate, there is one primary school, 
about 80% of villagers are unemployed and people are not migrating from village 

• People are not expecting cash or any other compensation for the project activities they 
want power supply and jobs for the villagers 

• There are no organizations of a social nature (NGOs/CBOs/Civil Society) are present in 
village. All decisions are taken by the Gram Panchyat, Sarpanch, who are elected by 
majority vote 

Delana • Ruched Naunji 
Ganeshji, 
Agriculture 

• Ayar Babubhi 
Jivabhi, 
Agriculture 

• Fakir 
AishuChandsh, 
Agriculture 

• RuchedDelip 
Khamaji, 
Agriculture 

• Darbar Badubhi 
khanaji, 
Agriculture 

• Ayar Nuben 
Qubdhir, 
Agriculture 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

• Villagers are aware about project and project components but villagers are given 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 4000 with 500 households with 5 grocery shops and 2 

flour mills 
• There is no industrial set up around the village  
• General economic activities in village are agriculture and agriculture labour. Majorly 

land is used for agriculture in village, cropping pattern is 3 seasonal. Cotton, Gram, Rai 
are major crops. Average value of crops are Cotton-300-00/20 Kg, Gram-500-800/20 
Kg, Rai-100-250/20 Kg, Average land holding is 5 bigha to 50 bigha, villagers are 
depending on rains demands for irrigation water and they don’t have any access to 
forests 

• Average rates for land is Rs 2.5 lakh per bigha for private land, and Rs 35 per meter for 
govt. lands. 

• Villagers are getting power supply from National Grid, with no other alternative source 
of electricity and 5-10 Unit is the average energy consumption per household for which 
they pays around Rs 500 – 700/ month with Rs 3.50/unit for domestic and Rs 7.50/unit 
commercial charge as electricity rate 

• Source of drinking water is piped supply line 

Gotarka • Rabari Nayanbhi 
Danabhi, 
Agriculture 

• Fakir Bharashi 
Alamshi, Driver 

• Thakur Krubhai 
Kanabhi, Driver 

• Valishi Sultanshi, 
Agriculture 

• Mohamadshi 
Bharush, 
Agriculture 

• Fakir Madarahi 
Abdulshi, Student 

• Ahir Devabhai 
Jivabhai, 
Agriculture 

• There is no loss of residential/commercial structures due to the project as well as no 
effect on community life like any market places or community activities  
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Village Participants Issues and Public Perceptions 
• There is no shortage of water for human consumption, irrigation, and other downstream 

uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is good with one primary health center in village, no chronic disease & 
people aware about HIV/AIDS 

• 80% of the people in village are poor, 50 % are literate, there is one primary school and 
one high school, about 90% of villagers are unemployed and people are not migrating 
from village 

• People are not expecting cash or any other compensation for the project activities they 
want jobs for the villagers 

• There are no organizations of a social nature (NGOs/CBOs/Civil Society) are present in 
village. All decisions are taken by the Gram Panchyat, Sarpanch, who are elected by 
majority vote 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

• Villagers are aware about project and project components but villagers are given 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 4000-5000 with 1000 households with 10 Grocery shops 

and 5 Flour Mills 
• There is no industrial set up around the village  
• General economic activities in village are agriculture and agriculture labour. Majorly 

land is used for agriculture in village, cropping pattern is 3 seasonal. Jawar, Bajra, 
Wheat, Deval, Cotton, value of crops- Jawar-500-700/ 20Kg, Bajara- 150-250/ 20Kg, 
Wheat-250-350/ 20Kg, Deval- 400-600, Cotton- 500-600/20 Kg, Average land Holding 
is 5 bigha to 35 bigha villagers are depending on rains for agriculture  

• Average rates is Rs 1 lakh per bigha for private land, and Rs 40,000 per bigha for 
government lands. 

• Villagers are getting power supply from National Grid, with no other alternative source 
of electricity and 5-10 units is the average energy consumption per household for which 
they pays around Rs 200 – 600/ month with Rs 3/unit for domestic and Rs 7.50 - 8/unit 
commercial charge as electricity rate 

• Source of drinking water is piped water supply line. 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• There is shortage of water for human consumption, irrigation, and other downstream 

uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is good. Hospital available in Radhanpur-10km, no chronic disease and 
people aware about HIV/AIDS 

• 40% of the people in village are poor, 80 % are literate, there is four primary school and 
one high school, about 5% of villagers are employed and people are not migrating from 
village 

• People are not expecting cash or any other compensation for the project activities they 
want jobs and electricity for the villagers 

• There are organizations like Bhansali Trust, Mahamai Trust, Saibaba Trust of a social 
nature (NGOs/CBOs/Civil Society) are present in village. All decisions taken by the 
Gram Panchyat, Sarpanch, who are elected by majority vote. 

Kamalpur • Thakur Singh N. 
Rathod, Sarpanch 

• Rathod Partap 
Singh, Army 

• Bharvad Gelabhai 
Aokabhai, 
Agriculture 

• Thakur Rayabhi, 
Agriculture 

• Godhvi Sivdanbhi 
Sankardan, 
Agriculture 

• Patel Parbatbhi 
Mehubhi, 
Agriculture 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

• Villagers are aware about project and project components but villagers are given 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 2000 with 450 households with 3 Grocery shops  
• There is no industrial set up around the village  

Ranawad
a 

• Thakur Hiraji H., 
Agriculture 

• Thakur Raychandji 
B. Agriculture 

• Thakur Narkhanji 
M. Agriculture 

• Thakur Bhuraji R 
Agriculture. 

• Thakur Babuji R. 

• General economic activities in village are agriculture & agriculture labor. Majorly land is 
used for agriculture in village, cropping pattern is 3 seasonal. Bajra, Wheat, Cotton, 
Jira, Gram, Value of crops- Bajara-200-250/ 20 Kg, Wheat-350-500/ 20 Kg, Cotton- 
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Village Participants Issues and Public Perceptions 
500-600/ 20 Kg, Jira- 300-500/20 Kg, Gram-300-600/20 Kg, Average land holding is 3 
to 25 bigha 

• 40 % villagers are using irrigation pump used for irrigation and they don’t have any 
access to forests 

• Average rates for private land is Rs 3 lakh per bigha, and Rs 35,000 per bigha for 
government lands. 

• Villagers are getting power supply from national Grid, with no other alternative source of 
electricity and 4-8 Units is the average energy consumption per household for which 
they pays around Rs 100 – 150 per month with Rs 4 per unit for domestic and Rs 8 per 
unit commercial charge as electricity rate 

• Source of drinking water is pipe line and bore well 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• There is no shortage of water for human consumption, irrigation, and other downstream 

uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is Good. Health centers are present at Sami-15 Km from village, no 
chronic disease and people aware about HIV/AIDS 

• People in village are very poor, 40 % are literate, there is one primary school, about 100 
are involved in agriculture and agriculture labor works are not migrating from village 

• People are not expecting cash or any other compensation for the project activities they 
want jobs for the villagers 

• There are no organizations of a social nature (NGOs/CBOs/Civil Society) are present in 
village. All decisions are taken by the Gram Panchyat, Sarpanch, who are elected by 
majority vote 

Agriculture  
• Thakur Prajesji P. 

Agriculture 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

• Villagers are aware about project and project components but villagers are given 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 1000 with 125 households with 2 Grocery shops  
• There is no industrial set up around the village  
• General economic activities in village are agriculture  
• villagers are using irrigation pumps and Banas river water for irrigation and they don’t 

have any access to forests 
• Average rate for private land is Rs 1.10 lakh per bigha, and Rs 30,000 per bigha for 

government lands 
• Villagers are getting power supply from National Grid, with no other alternative source 

of electricity and 5-10 Unit is the average energy consumption per household for which 
they pays around Rs 350/ month with Rs 4 -6/unit as electricity rate 

• Source of drinking water is bore well 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• There is shortage of water for human consumption, irrigation, and other downstream 

uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is not good. Health centers are present at Sami-30 Km from village, No 
chronic disease and people aware about HIV/AIDS 

• people in village are very poor, 40 % are literate, there is one primary school, about 100 
are involved in agriculture and agriculture labor works are not migrating from village 

• People are not expecting cash or any other compensation for the project activities they 
want jobs for the villagers 

• There are no organizations of a social nature (NGOs/CBOs/Civil Society) are present in 
village. All decisions are taken by the Gram Panchyat, Sarpanch, who are elected by a 
majority vote 

Jayram 
Nagar 

• Thakur Nilabhai 
Dhunabhai, 
Agriculture 

• Thakur Dharmubhi 
Khodabhi, 
Agriculture 

• ThakurDevjibhi 
Chhagunbh, 
Agriculture 

• Thakur Arjunbhi 
Nilabhi, Agriculture 

• Thakur Bhimabhi 
Prmabhi, 
Agriculture 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

Najupura • Rabari Laksmubhi • Villagers are aware about project and project components but villagers are given 
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Village Participants Issues and Public Perceptions 
assurance to support the project 

• People are not having any critical concern about the project 
• Population of village is about 2000 with 290 households with 1 Grocery shop  
• There is no industrial set up around the village  
• General economic activities in village is agriculture  
• Cropping pattern-3 Season Cotton, Deval, Value Of Crops- Cotton-400-600/20 Kg, 

Deval-300-550, Average land Holding size-5-50 bigha 
• 40 % of village land is irrigated they don’t have any access to forests 
• Average rates for private land is Rs. 2 -2.5 lakh per bigha, and Rs 40,000 per bigha for 

government lands 
• Villagers are getting power supply from National Grid, with no other alternative source 

of electricity and 5-10 unit is the average energy consumption per household for which 
they pays around Rs 200/ month with Rs 3/unit as electricity rate 

• Source of drinking water is pipeline 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• There is no shortage of water for human consumption, irrigation, and other downstream 

uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is Good. Health centers are present at Radhanpur-12 Km from village, no 
chronic disease and people aware about HIV/AIDS 

• 50%people in village are poor, 50 % are literate, there is one primary school, about 100 
are involved in agriculture and agriculture labor works are not migrating from village 

• People are not expecting cash or any other compensation for the project activities they 
want better jobs for the villagers 

• There are no organizations of a social nature (NGOs/CBOs/ Civil Society) are present 
in village. All decisions are taken by the Gram Panchyat, Sarpanch, who are elected by 
majority vote 

Juna Nadhibhi, Student 
• Rabari Jayantibhi 

Seistanbhi, 
Agriculture 

• Rabari Jayeshbhi 
Mevdbhi, 
Agriculture 

• Rabari Jamubhi 
Danubhi, 
Agriculture 

• Nai Henubhi 
Bhadarbhi, 
Agriculture 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

• Villagers are not aware about project and project components and villagers are not 
supporting the project 

• People are not having any critical concern about the project 
• Population of village is about 500 with 150 households with 2 Grocery shop and flour 

mill 
• There is no industrial set up around the village  
• General economic activities in village is agriculture  
• Cropping Pattern – one season - Jawar, Bajara, Value of crops- Jawar-300-600/20 Kg, 

Bajara-200-300/ 20 Kg, Average land Holding Size- 10-15 bigha 
• 40 % of village land is irrigated with private wells they don’t have any access to forests 
• Villagers are getting power supply from National Grid, with no other alternative source 

of electricity and 10 Unit is the average energy consumption per household for which 
they pays around Rs 500 - 600/ month with Rs 3/unit as electricity rate 

• Source of drinking water is pipeline 
• There is no loss of residential/commercial structures due to the project as well as no 

effect on community life like any market places or community activities  
• There is shortage of water for human consumption people of village get water from 

Boratwada 25 km away from village, irrigation, and other downstream uses in village 
• There will be no resettlement and land acquisition due to the project activities and no 

protected areas (national park, protected forest), religiously sensitive sites, historical or 
archaeological sites in village 

• Health status is Good. Health centers are present at Harij and Patan 25 km away from 
village, no chronic disease and people aware about HIV/AIDS 

• Most of the people in village are poor, 25 % are literate, there is one primary school, 
about 100 are involved in agriculture and agriculture labor works are not migrating from 
village 

• People are not expecting cash or any other compensation for the project activities  

Khakal • Bharvad Bhojabhi 
Shivbhi, Delegate 

• Bharvad Amrabhi 
Bharbhi, Deputy 
Sarpanch 

• Bharvad 
Murghabhi 
Rupabhi, 
Agriculture 

• Bhatt Ashuram 
Hargovanbhi, 
Agriculture 

• Harijan Shivabhi 
Narsingh bhi, 
Agriculture 

• BharvadBharatbhi
Hegabhi, 
Agriculture 

• Bharvad Nerubhi 
Ramshibhi, 
Agriculture 

• Bhansali Sansthan is the organizations of a social nature (NGOs/CBOs/Civil Society) 
are present in village. All decisions are taken by the Gram Panchyat, Sarpanch, who 
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Village Participants Issues and Public Perceptions 
are elected by majority vote 

• At last, people of the village feels the consultation was very meaningful and they will 
help the project in all possible ways  

 
 
 
 
 




